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ABSTRACT
A study of the combining ability of tomato (Lycopersi- 
con esculentum. Mill.) breeding parents as F]_ hybrids •was 
conducted from the spring of 1972 to the spring of 1974. In 
this investigation, 7& different hybrid combinations from 
several LSU breeding lines and cultivars -were evaluated for 
yield, earliness, resistance to fruit cracking, blossom-end 
rot, catfacing, tobacco mosaic virus, early blight, rootknot 
nematode, and high temperatures. Other characters evaluated 
included plant type, fruit size, fruit color (visual and 
optical density), titratable acidity, soluble solids, fruit 
pH, texture, flavor, acidity level, and fruit firmness.
The use of hybrids offer great possibilities for 
early tomato production. In most cases, the Fq_ hybrids pro­
duced yields equal to or higher than their parents• Fi 
hybrids were usually earlier in fruit maturity and more 
uniform in fruit color and size than their parents.
Best hybrid combinations were generally obtained when 
either L243 (a determinate type), or L303-3 (a dwarf type) 
was used as a parent. Hybrids resulting from one of these 
breeding parents were usually higher in early yield, more 
uniform in maturity and satisfactory in most of the charac­
ters studied.
The parents offering the greatest promise either as 
hybrid parents or as tester parents were indeterminate:
vii
L210, L217? L320, and Traveler; determinate: MH-l, L243,
and S570; and dwarf: L30° 3» These parents tended to com­
bine well in hybrid combinations to produce high yields of 
both early and total marketable fruit and usually were as 
good or better than other parents for the characters 
studied.
The fall season was a good time of the year to measure 
heat and disease resistance. In the fall test of 1972, sig­
nificant differences resulted among treatments for heat 
resistance and the hybrids were generally as resistant or 
more tolerant to heat than their parents. Tomato yields 
were much lower in the fall season of 1972 than the spring 
crop.
Resistance to rootknot nematodes appeared to be domi­
nant or partially dominant and in most cases was easily 
transmitted to the F^_ hybrids. Cultivars or breeding par­
ents found to be either highly or moderately resistant to 
rootknot nematodes were L210, L320, L317» L311, L253» and 
L303-3dw. The hybrids that have at least one resistant 
parent to rootknot nematodes were resistant.
As a result of correlation coefficient data of factors 
affecting yield and quality of tomato fruits, it was found 
that as cracked and blossom-end rot fruit increased, market­
able fruit decreased. Marketable fruit and foliage density 
tended to vary considerably depending on the environment. 
There was a positive and significant correlation between 
foliage density and heat resistance for two of the four
ix
seasons • A fairly large amount of foliage on a cultivar or 
F-j_ hybrid increased fruit set and prevented sun scald of the 
fruit.
Results of correlation coefficient data also showed a 
highly significant positive correlation between fruit firm­
ness, and fruit pH, titratable acidity, soluble solids, and 
fruit diameter for two of the four seasons studied.
Most of the correlation coefficient data varied from 
season to season and the primary cause of this variation was 
attributed to the environment. It is therefore concluded 
that selection for these characters should be based on sev­
eral years of evaluation rather than on one or two years.
Reciprocal crosses in the production of F-j_ hybrids pro­
duced comparable results in this study.
INTRODUCTION
F-j_ hybrid tomatoes are grown commercially throughout 
the world, however very fen are adapted to Louisiana. This 
is because almost all of the present hybrid tomato cultivars 
being grown in Louisiana were bred and developed in other 
areas of the country. Although a particular cultivar may 
perform well in the area in which it was developed, it may 
not perform favorably in Louisiana.
It is generally agreed that F^  hybrid tomatoes offer 
great potential as new cultivars„ Indeed, many cultivars 
are F^  hybrids. Plant breeders can sometimes more readily 
obtain increased plant vigor, earliness, plant and fruit 
uniformity, and disease and insect resistance along with 
several quality traits that can be combined into an F^ 
hybrid in one or two steps, especially when these traits are 
dominant and controlled by one gene or a block of genes (39* 
46, 65, 69).
If F^ hybrids are to become widely and successfully 
grown in Louisiana, breeding parents and F^  hybrids should 
be bred and developed with good adaptibility to this area.
In order to effect this, it is necessary to select parents 
with good horticultural and other genetic characters that 
will combine favorably as F^ hybrids.
Past research has indicated that tester parents could 
be developed to evaluate a large number of varieties and
1
2breeding lines for general combining ability. Currenc© (12) 
defined a tester parent as a parent possessing all or sever­
al desirable characters and having the ability to transmit 
these characters alone to its progeny when placed in hybrid 
combination with a given parent. He showed that cultivars 
with good general combining abilities could be used to test 
the value of numerous cultivars as parents of hybrid combi­
nations.
The purpose of this research was to evaluate existing 
germplasm in the LSU breeding program in Louisiana either 
for their use as parents in F^ hybrid combinations or as 
tester parents in screening large numbers of cultivars for 
possible use as hybrid parents• In addition to this, 
emphasis was placed on the incorporation of several desir­
able characters into Fi hybrid combinations. Correlation 
data were used to determine the value of selecting certain 
characters in the first generation. Major characters 
studied which any improved hybrid or cultivar must possess 
for best production in Louisiana are high yield, earliness, 
fruit crack resistance, Tobacco Mosaic Virus resistance, 
good plant foliage, heat resistance and early blight resist­
ance, as well as such quality traits as fruit color, flavor, 
texture, soluble solids, pH, titratable acidity, firmness, 
and fruit shape.
REVIEW OF LITERATURE
The cultivated tomato, Lvcopersicon esculentum, Mill, 
is of Tropical American origin (6, 9). The oldest written 
records date back about 400 years. Early reports indicated 
that the tomato was grown in mail© fields and eaten by the 
Ancient Mexicans, who called it tomati. It was not an 
important food crop during this time, possibly because of 
its highly perishable nature and the belief that its fruit 
was poisonous.
Because the tomato is a naturally self-pollinated crop, 
almost all of the existing varieties are fairly homozygous. 
However, an increasingly large number of cultivars being 
released today are the result of F hybrid combinations.
The F hybrids possess both vigor and uniformity along with 
several other desirable characters which are seldom found in 
a homozygous condition.
Wellington (65) was perhaps the first to study the 
development of F^ hybrid tomatoes. In one of his reports he 
stated that in all of the crosses that he studied the F^ 
generation showed the greatest increase in yield, but in the 
second and third filial generations the yield decreased in 
direct proportion to the decrease in the number of heterozy­
gous plants. He further stated that the results obtained in 
these experiments warrant the production of F^ generation 
tomato seed not only by the grower but by all seedsmen who
3
4wish to furnish the best grade of seed to their buyers. He 
noted that the production of hybrid seed requires time and 
care, consequently it must be sold at higher prices.
Hood (30) studied the length of time required from 
fruit set to maturity. His data showed that the time re­
quired for tomato fruits from F plants to ripen was longer 
than that required for either parent. This has been later 
shown to depend on the particular parents used to make the 
hybrid combinations (31).
Meyer and Peacock (46), in a study of heterosis in 
tomatoes, obtained data from several parents and their 
hybrid combinations and from the data they concluded that 
certain hybrids between some standard cultivars were 
superior to their parents, producing higher yields of fruit 
early in the season and higher total yields.
Young and Hernandez (69) studied the inheritance of 
earliness in the tomato and found that early flowering and 
fruiting of nine Fj hybrids were intermediate to the 
parents, therefore absence of dominance was indicated. Data 
obtained for early fruiting suggested that this trait showed 
partial dominance since in each case studied, the F^ means 
were larger than the mean of the lower parent. There was a 
positive correlation between early bud number and flower 
counts and early yield.
Currence (12) reported that tomato yields could be 
increased by approximately 20$ if first generation hybrids
5were grown® However, Barrens and Lucas (5) suggested that 
the cost of producing hybrid seed might prevent general use 
of such seed® They found that 9»5 hours of labor were re­
quired to emasculate and pollinate flowers to produce one 
ounce of seed, so that profitable production of such seed 
might require a selling price as high as $1.00 per thousand 
seeds or about $6.00 per ounce®
Hanchey (26) conducted a pollination experiment at LSU 
and found that a larger number of fruit were set by polli­
nating flowers both at emasculation and 24 hours later, than 
by making only one pollination 24 hours after emasculation 
or one pollination at time of emasculation.
Bullard (6) stated that the factor limiting more exten­
sive use of hybrid tomatoes is the cost of seed which is 
high because to date hybrid seed must be produced by hand 
pollination. In an attempt to find economical methods of 
producing hybrid tomato seed, he found that blow flies, 
house flies, and honey bees would not pollinate tomatoes 
under controlled conditions. He concluded that the most 
economical method of cross pollination was to hand pollinate 
sterile plants®
Lesley and Lesley (39) pointed out the need of a suit­
able male sterile line to eliminate emasculation of the seed 
parent thereby allowing hybrid seed to be produced more 
easily and efficiently. They further reported that by using 
suitable parents, heterosis in yield, earliness and resist­
ance to a new disease or a new race of a disease was
6possible in one or more steps• They further reported that 
results could be obtained much more rapidly by using hybrids 
than by breeding a homozygous variety provided that resist­
ance behaved as a dominant or semi-dominant character and 
that an otherwise favorable combination of parents could be 
found®
Currence (12) realized that if high yields and other 
desirable characters were to be combined into tomato hy­
brids, extensive testing of numerous combinations would be 
required in order to identify promising parents. Because of 
the tremendously large number of varieties being grown, it 
would take a large sum of money, time and effort to weed out 
those varieties of poor combining ability. Currence (12) 
believed that one means of eliminating a large number of 
individual crosses was to develop tester parents and use 
these tester parents to evaluate varieties as potential 
parents in Fx hybrid combinations® He showed that varieties 
with good general combining abilities could be used to test 
the value of numerous varieties as parents of hybrid combi­
nations . However, he reported that the same tester parent 
may not be used in widely separated locations. He pointed 
out that a tester parent should be based on the performance 
of its progeny in the particular locality in which the 
tester parent is adapted.
Although increases in such characters as yield, earli­
ness, and uniform maturity have been reported through the 
use of various types of chemicals (14, 52, 56, 63) as well
7as through various other cultural practices (47? 60» 67), 
these same characters coupled with disease and insect re­
sistance along with other quality characters can be incor­
porated into an F^ hybrid provided the characters of the 
parents are dominant,,
Sims and 0fBrien (54) found that if a variety is to be 
suitable for mechanization, it must be able to set fruit 
during a short period of time under a wide range of tempera­
ture conditions so as to have a high proportion of the fruit 
ripening at the same time. The yield must be early and 
maturity uniform. Fruit must also be firm so as to facili­
tate shipping and rough handling and finally, it must have 
good taste and keeping qualities. They further reported 
that the genes governing these characters are dominant and 
controlled by one or more genes, therefore, the use of F^ 
hybrids can possibly combine all of them into a commercial 
variety.
Peirce and Currence (50) studied tomato characters for 
earliness, yield and fruit size and concluded that these 
characters exhibited incomplete dominance for late ripening.
Cram (11), in a study of hybrid vigor, showed that the 
offspring of crosses and reciprocal crosses are usually 
identical, indicating that most hereditary characters are 
equally contributed by the male and female gametes. How­
ever, cases do arise where reciprocal crosses produce unlike 
results for certain characters and these frequently appear 
to be inherited almost entirely through the female parent by
means of the cytoplasmic content of the egg cell*
According to Ries (53)» the problems involved in 
mechanically harvested vegetables are mainly the lack of new 
varieties adapted to mechanization. Present varieties, 
according to Ries (53) must produce concentrated fruit set 
and firm fruit maturing sufficiently early to give a uniform 
harvest» These hybrids should also have disease resistance 
and good processing quality. It is apparent from his study 
that Fi hybrids will b@ able to meet the requirements needed 
for mechanically harvested varieties,
Harrison (28), in a seminar on breeding of disease re­
sistant tomatoes pointed out that the goal of all plant 
breeders, who are interested in disease resistance, is to 
get multiple disease resistance in commercially acceptable 
varieties. According to Harrison (28), tomato plant 
breeders are no exception# It is the aim in every tomato 
breeding program to combine into one good tomato variety 
resistance to as many as possible of the important local 
diseases. He goes on to say that it is not sufficient, how­
ever, to simply have disease resistance. There must be 
coupled with the disease resistant characters, yielding 
ability and quality characters that will make the variety 
fill a specific need.
Kikuta and Frazier (37) found that Tobacco Mosaic Virus 
(TMV) resistance depends on the presence of a single domi­
nant gene designated ’’Tmi".
9Holmes (29), in a study of TMV resistance, stated that 
resistance to TMV infection is a dominant character and 
fruit size, color, and flavor are satisfactory in this re­
sistant plant material. This kind of genetic material 
offers promise as parents of hybrid lines. Such hybrids 
would incorporate the dominant characteristics of moderate 
resistance to tobacco mosaic virus with hybrid vigor, other 
disease resistances, and other good characters.
Frazier and Dennett (1$) showed that there is a possi­
bility of involvement of more than one gene and/or gene 
modifiers in TMV resistance. They also showed a high indi­
cation of dominance for resistance, thus indicating a 
possible ultimate value for use in commercial F^ hybrid 
combinations.
The ability of tomato fruits to resist cracking has 
been shown to be controlled by cultural as well as genetic 
factors. Moore et al. (43) showed that a higher percentage 
of radial fruit cracking was associated with high irrigation 
levels.
Johnson and Ware (34) found that both staking and prun­
ing affected the amount of cracked fruit. They obtained 49 
bushels per acre of cracked fruit from non staked plants, 66 
bushels from staked plants and 124 bushels from staked and 
pruned plants representing 4.3, 6.1, and 13.7$ of the total 
yield produced from respective treatments.
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Upton (61) measured the effects of excessive nitrogen 
on tomato production and found that fruit of plants receiv­
ing high nitrogen applications had a 50% greater incidence 
of cracking and neighed only &Q% of that on fertilizer 
recommended plots.
In an inheritance study of fruit cracking Armstrong (1) 
obtained data which indicated that dominance which was 
toward crack susceptibility was relatively unimportant. The 
F2 population confirmed the relative unimportance of domi­
nance and indicated that the quantitative factors control­
ling radial, concentric, and total fruit cracking were many 
and additive in nature.
Nassar (49) showed that the nature of dominance 
depended on the crosses studied. In the Pinkdeal X L92 
cross, the F2 and backcross progenies showed partial domi­
nance for crack resistance. In a cross of Floralou X L92, 
evidence was in favor of a high degree of dominance which 
could approach complete dominance. In both crosses, 
epistatic affect was suggested. In the third cross, Pink- 
deal X Floralou, the crack resistance genes were additive. 
There was a possibility of transgressive inheritance.
Young (63) classified four different types of fruit 
cracking as radial, concentric, burst and cuticle. Some 
fruit cracks were present at the "green-wrap" stage of 
maturity while other cracks occurred later. It was con­
cluded that resistance to the various types of cracking 
appeared to have different inheritance patterns.
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Prashar (51), in a study of radial fruit cracking, 
found that cracking in tomatoes is dominant, but dominance 
is incomplete. He also found that the cracking character is 
quantitative and the inheritance may involve several major 
and minor genes with unequal effects.
Cotner, et al. (10) studied the pericarp anatomy of 
crack resistance and susceptible tomato fruits• They found 
that concentric crack resistance is possibly due to the 
configuration of the epidermal cells and the arrangement of 
the vascular system. Fruits showing resistance to concen­
tric cracking possessed flattened epidermal cells. No 
consistent anatomical differences occurred to account for 
radial crack resistance. Fruits resistant to both types of 
cracking had a more extensive vascular system. Results in­
dicated that the distribution of water absorbed by the fruit 
may be a factor in crack susceptibility or resistance.
Voisey, et al. (62) found that the puncture test was 
suitable for evaluating the resistance of tomato to fruit 
cracking. However, several test conditions had to be kept 
constant and the texture of the flesh supporting the skin 
may influence the results• They showed that cracking re­
sistance does not appear to be governed by skin thickness, 
but skin strength and its ability to stretch were contribut­
ing factors.
Blossom-end rot (BER) is described as a physiological 
disorder of tomatoes (16). According to several workers 
(19, 49), the symptoms of blossom-end rot first appear as
12
dark, irregular, water soaked areas at or near the blossom 
end of the fruit. These discolorations usually coalesce to 
form a rather large, depressed, leathery area at the blossom 
end. Fruit may be affected at any stage of development, but 
most frequently the disorder appears on immature green 
fruit.
In a study of blossom-end rot, Maynard, et al. (45) 
showed that there was an inverse relationship between inci­
dence of blossom-end rot and amount of calcium in the soil. 
In experiments designed to show the effects of three levels 
of calcium nutrition on three tomato varieties grown in sand 
culture, they showed that the incidence and severity of 
blossom-end rot decreased significantly as calcium levels 
increased.
Gerard and Hipp (20) investigated the occurrence of 
blossom-end rot in the ’’Chico" and "Chico Grande" tomato 
varieties and found that the incidence of blossom-end rot of 
these tomatoes was highly related to climatic stress. 
Chemical analysis showed that fruits, especially the distal 
end were low in calcium, high in potassium and they had a 
high K:Ga ratio. They found that high transpiration rate 
decreased the movement of Ca into the fruit, whereas, low 
transpiration increased the movement of calcium into the 
fruit. These data suggest that the leaves, directly or 
indirectly, deprive the fruit of the main supply of water 
and calcium, which moves through the xylem. The high tran­
spiration rate from small fruit and slow movement of water
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into fruit parts, create a condition thereby water loss from 
fruit can exceed water intake. They concluded that under 
high evaporation conditions, transpiration losses from small 
fruit probably caused collapse of the sensitive, unstable 
tissues and resulted in blossom-end rot.
Greenleaf and Adams (23) showed that blossom-end rot 
may be of three types: (1) plants which are more efficient
absorbers and accumulators of calcium, causing them to be 
highly resistant, (2) plants having a low calcium require­
ment for producing non blossom-end rot fruit, making them 
moderately resistant, and (3) blossom-end rot susceptible 
plants which have high calcium requirements but are ineffi­
cient in absorbing and translocating calcium. According to 
them, the genetic evidence independently confirms the nutri­
tional evidence that calcium is the key element in the con­
trol of blossom-end rot of tomatoes.
Harrison (2$) found that early blight may be expressed 
mainly in two distinct phases, as a leaf spot and as a 
canker on the stems. The leaf spotting phase may be found 
at any stage of plant development but more commonly as the 
leaf tissues reach physiological maturity. The stem canker 
phase may occur on young seedlings and cause severe losses 
in plant beds. This phase of early blight infection is 
usually referred to as collar rot.
Resistance to the collar rot phase of Alternaria solani 
is governed by a monofactorial gene with susceptibility be­
ing dominant over resistance (26)
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Bradley et al. (?) found that one of the most Important 
problems in trying to grow tomatoes in the Texas Delta is 
the failure of the plants to set fruit under high tempera­
tures «
Loche (41) showed that hybrids could be used as a 
means of improving fruit set of home garden tomatoes under 
high temperature (100 F.) conditions. Although the F^ 
hybrid of a large fruit type crossed with a small fruit type 
had reduced fruit size, the average yields were increased 
from almost double to nearly six times those of the large 
fruited low yielding parent.
Knavel and Mohr (3&) showed that catfacing and puffi­
ness are deformities of fruits often found on tomato plants 
grown for early production.
Greig et al. (24) found that the incidence of catfaced 
fruit increased significantly when tomato seedlings were ex­
posed to a 30 mph wind with an abrasive flux.
Bailey (2) was the first to report a high level of 
resistance to the rootknot nematode in the wild Peruvian 
tomato, Lvcopersicon peruvianum in 1940 and this gave real 
hope of developing a commercial tomato with resistance to 
rootknot. All attempts to use this material in a breeding 
program failed due to the incompatibility of Lvcopersicon 
peruvianum X Lvcopersicon esculentum.
Following this discovery, numerous attempts were made 
by different workers to get an interspecific cross, but 
without success (55) • Numerous well shaped fruits could be
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produced on the Lycopersicon esculentum parent when pollen 
from Lycopersicon peruvianum was used® However, the ovules 
aborted and failed to produce viable seed® It was not until 
Smith (55) using the embryo culture technique that an inter­
specific hybrid was obtained•
Since that time* several workers (3, 4> 21? 22, 2&, 66) 
have reported that resistance to rootknot nematodes is domi­
nant and controlled by a single gene or block of genes that 
act as a unit plus some unknown factors. Thus, in F^ hybrid 
combinations, Gilbert and McGuire (21) obtained nematode re­
sistance, earliness, vigor, and fruitfulness under relative­
ly unfavorable weather conditions.
It is apparent that high yielding ability combined with 
multiple disease resistance is almost a must before the re­
lease of new varieties, but this is not enough. Fruit 
quality is also of prime importance in any new tomato 
variety (2#).
Stoner and Thompson (5&5 studied the potential for 
selecting and breeding for solid content of tomatoes and 
concluded from diallel cross data that non-allelic gene 
interaction or epistasis was important in the genetic con­
trol of solids and dominant genes for high solids were pre­
sent in some strains.
Ibarbia and Lambeth (32) studied the inheritance of 
soluble solids in tomatoes and found that about three gene 
pairs were indicated in the control of soluble solids. 
Additive gene action accounted for a heritability of about
16
35%» In the broad sense, heritability m g  about 59% 9 
suggesting that non-additive genetic variance was about 25%» 
Evidence for dominance and for epistatic interactions of 
genes appeared to be lacking.
Moore, et al. (46) showed that the percent soluble 
solids was reduced both by the higher irrigation level and 
by periods of high temperatures. Wright, et al. (67) showed 
that excessive irrigation lowered the percent soluble 
solids, while excessive dryness tended to improve the per­
cent soluble solids.
Kattan et al. (36) found no relationship between ferti­
lity factors and quality. They concluded that luxury con­
sumption of nitrogen and some other nutrients would not 
improve fruit quality. They also found environment to be 
one of the main factors affecting the quality of tomatoes 
and suggested irrigation as the most feasible way to affect 
quality.
Lower (42) studied sampling variations of acidity and 
solids in tomato fruit and found that both acidity and 
solids are subject to considerable variation by environment. 
He showed that varieties, sampling dates, and methods of 
sampling were major components of variation for both acidity 
and solids.
In a later study on the inheritance of acidity and 
solid content of small fruited tomatoes, Lower (43) showed 
that the major components of genetic variance for these 
characters were additive. He further showed that sugar and
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organic acids ■were important constituents of flavor and 
quality in tomato fruits. He pointed out that keeping 
quality of processed tomatoes and tomato products is in- 
fluenced by acidity through the inhibition of spore germina­
tion of thermophillic organisms. Samples with pH above 4*5 
and below *35g citric acid/100 g. fresh wt., were undesir­
able since increased processing time and temperature were 
needed to prevent spoilage. Yield of concentrated tomato 
products according to Lower (43) was related to soluble and 
total solids, which are highly correlated with sugar content 
of the fruit. Tomato processors consider an increase of .2% 
in soluble solids of the raw product to be of economic sig­
nificance.
Wright et al. (6?) reported that as frequency of 
irrigation increased, fruit pH also tended to increase.
This is in agreement with Moore et al. (4$)9 who showed that 
close spacing and high levels of irrigation increased the pH 
of the fruits, while a sharp reduction of pH was associated 
with the low night temperature towards the end of the 
season.
Stevens and Paulson (57) showed that phosphorus concen­
tration was an important factor in quality of tomato fruits 
because of its effects on the relationship between pH and 
titratable acidity. Titratable acidity and pH according to 
Stevens and Paulson (57) were crucial to tomato quality be­
cause of their effects on flavor and processing. Numerous 
studies have revealed that a proper sugar/acid ratio is
id
paramount to good tomato flavor. They reported that a pH 
higher than 4-4 w s  undesirable because of the increased 
possibility of problems with thermophylic organisms and the 
longer processing times required to insure a safe product.
Hanson (27) studied the factors which influenced firm­
ness in tomatoes and found that total pectin as well as 
certain pectin fractions were significantly correlated with 
firmness.
EL Sayed (15) studied the inheritance of tomato fruit 
firmness and found that in each cross, the F^ progeny was 
similar to the soft parent. In these crosses, there was 
apparently complete dominance of the soft fruited character, 
which was controlled by a single major gene. However, cer­
tain modifier genes might have an effect on whole fruit 
firmness.
Upton (61) measured the effects of excessive nitrogen 
on tomato production and found that fruits from plants re­
ceiving high nitrogen applications were 20$ softer than the 
regular nitrogen tomatoes. In this test, all plants re­
ceived 1000 lbs/acre of 5-10-5 and one half of the plants 
received an additional 500 lbs/acre of NH^NO^ every two 
weeks.
Moore et al. (4$) showed that firmness was slightly 
reduced by the higher fertilization and soil moisture 
levels.
Kattan (35) developed the firm -0- meter which is 
designed to measure firmness in tomatoes by determining the
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resistance of a fruit to constriction. The use of the firm 
-0- meter according to Kattan (35)$ presents the advantage 
of exerting a pressure around the fruit* which may overcome 
difficulties sometimes encountered with the us© of the 
Cornell Pressure Tester due to the specific position of the 
plunger over the fruit.
McArthur (44) studied the inheritance of tomato fruit 
color and concluded that the color variants were due to two 
pairs of genes situated on different chromosomes* and veri­
fied the genotypic formula of the three color types with 
respect to the two loci to be RRTT (red)* rrTT (yellow) and 
RRtt (tangerine). The double recessive rrtt was yellow.
This is in agreement with Wann and McFerran (645* who showed 
that a complete system of pigmentation was responsible for 
fruit color. They found that the major components of this 
pigment system are lyeopene (red), beta carotene (yellow)* 
and other related carotenoid pigments. They concluded that 
differences in the relative concentration of these pigments 
resulted in the three basic colors of tomato fruit flesh: 
Red* Tangerine* and TeUow.
Lincoln and Porter (40) concluded that fruit color in 
the tomato is dependent upon three genes designated as R* T, 
B. Tomes et al. (59) reported that a modifier gene desig­
nated as M0g+ affects fruit color by interacting with gene 
B. It appears that gene B is dominant and governs the
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relative proportions of lyeopene and beta-carotene by en­
hancing the production of the latter* The dominant modifier 
M0g+ inhibits the action of gene B,
Moore et al* (43) showed that fruit color was materi­
ally improved by close spacing of plants and by high irriga­
tion levels, especially during the period when maximum 
temperatures ranged between 95°F. and 104°F.
Halsey and Jamison (25) showed that the process of 
ripening in the tomato is characterized by many physical and 
chemical changes. Principal among these is the visible 
manifestation of color development wherein the tomato 
changes from green to assorted shades of red and near red 
depending on such factors as maturity, temperature, and 
duration of storage. Other physiological changes include 
changes in the sugars, acids, solids, texture and flavor 
with the result that the quality also changes and the tomato 
fruit becomes edible.
Fogle and Currence (17) studied the inheritance of 
fruit weight and found that fruit weight was controlled by 
six pairs of genes.
Ibarbia and Lambeth (33) also studied the inheritance 
of tomato fruit weight and their data indicated that more 
than 10 gene pairs and possibly as many as 20 differentiated 
the parents for fruit weight. Partial dominance of small 
fruit weight was shown. They found no evidence of epistatic 
interaction. Gene action was largely cumulative. Herit- 
ability estimates in the broad sense were 29$. Little
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additive genetic variance w s  detected.
Moore and Campbell (47) using paper mulches signifi­
cantly increased the Height of marketable fruit. The 
increase in yield nas a function of both an increase in 
earliness and a reduction in rotted fruit by the paper 
mulch.
MATERIALS AID METHODS
The breeding material used in this study consisted of 
several locally established cultivars and a large number of 
breeding lines used in the tomato breeding program at LSU. 
All breeding material used in these tests were of the same 
species, Lycopersicon esculentum. Mill, and each parent had 
at least one or more desirable characters and possibly 
several desirable characters which would be of benefit in a 
commercial F-^ hybrid.
There were 21 characters investigated during the course 
of this study. They consisted of both early and total 
yield, and resistance to fruit cracking, blossom-end rot, 
and catfacing. Other characters involved in this study 
included resistance to early blight, TMV and rootknot nema­
tode, foliage density, heat resistance, plant type, fruit 
shape, fruit firmness, color, pH, titratable acidity, 
soluble solids, and solids/acid ratio. In addition to these 
characters, a panel was used to evaluate fruit color, tex­
ture, flavor, and acidity level.
Four replicated field tests were conducted over a 
three-year period to evaluate selected cultivars and breed­
ing lines as potential parents of F^ hybrids or for possible 
use as tester parents in evaluating large numbers of breed­
ing parents in F^ hybrid production.
This study began during the fall of 1971 when crosses
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were made between selected cultivars and breeding lines.
The controlled crosses were made in an air conditioned 
greenhouse with plants that were grown in nine inch clay 
pots. The flowers on each female parent were emasculated 
before anthesis with a pair of forceps, and pollen was 
obtained from the mature anthers of a desirable male parent 
and transferred to the stigma of the pistil of the female 
parent for the desired cross.
When the tomato fruit from the cross matured, the seeds 
were removed from the fruit by squeezing it into a jar and 
allowing it to ferment for 24 hours. The seed was then 
washed and dried and planted in the greenhouse in specially 
prepared soil. Approximately two weeks after germination or 
when the first true leaf had developed, the tomato seedlings 
were potted in peat pots. In the fall, seeds were 
direct seeded into 3” peat pots. In both cases, the seed­
lings were allowed to grow for three or more weeks before 
transplanting to the field depending on weather conditions, 
but never before the plants had reached the sixth true leaf 
stage. Seedlings were transplanted in the field usually 
around April 20 for the spring planting and August 1 for the 
fall planting. All tests were replicated from two to four 
times using a randomized block design. Each plot replicated 
was five feet wide and 10 feet long. Plants were staked, 
pruned, and trained to a single stem, except with dwarf or 
determinate cultivars that were not pruned or staked. In 
all tests, plants within each plot were planted 1$ inches
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apart on five-foot rows® In the 1972 Tall test, two repli­
cations were used and four replications were used in all of 
the other tests.
All yield data were divided into early and total yield. 
Early yield consisted of the total of the first three weekly 
harvests while total yield consisted of all harvests made 
during the growing season. The first harvest was generally 
made around June 1 and the last harvest in the first week of 
July. Yield data for the first season were divided into 
three categories; marketable fruit, culls, and cracked 
fruit, while all other yield data consisted of five cate­
gories ; marketable fruit, culls, cracked fruit, blossom-end 
rot, and catfaced tomatoes.
Marketable fruit consisted of any fruit that was more 
than two inches in diameter and free of any deformities. 
Culls consisted of fruit that were less than two inches in 
diameter and/or highly deformed. Cracked fruit were any 
fruit regardless of size, that had cracks extending radially 
more than one half inch from the stem scar of the fruit or 
mere than 1 mm. deep. Blossom-end rot fruit consisted of 
any fruit regardless of size which exhibited the customary 
symptoms of blossom-end rot. That is, fruit showing either 
dark irregular water soaked areas at the blossom-end of the 
fruit or fruit showing a rather large depressed leathery 
discolored area at the blossom end, is termed blossom-end 
rot fruit. Catfaced fruit consisted of all fruit having an 
irregular shape which resembles a catfs face, due to uneven
25
fertilization. There was no restriction on fruit size for 
this category.
In addition to yield data, several other characters 
were rated in the field during the latter part of the grow­
ing season, at which time, maximum expression of the parti­
cular character was exhibited.
The character for foliage density was rated from 1-10, 
with 10 being very dense and 1 being very sparse foliage. A 
rating of 5 was considered as satisfactory with the foliage 
being sufficient to shade the fruit approximately fifty per­
cent of the time. The best rating was between £ and 9. A 
large amount of foliage is desirable to protect the fruit 
from sun scald and it also increases the photosynthetic leaf 
area of the plant. However, too much foliage may be unde­
sirable since it may provide ideal hiding places for insects 
and favor disease development. It also prevents chemical 
sprays from reaching the fruit. In addition to these 
problems, too much foliage will also make it difficult for 
the picker to see the fruit, thereby causing him to overlook 
a large number of fruit that he would otherwise have seen. 
However, this is not a consideration in tomatoes that are to 
be mechanically harvested.
Another character rated in the field was resistance or 
susceptibility of the plants to early blight, This charac­
ter was rated on a scale of 1-10 with 10 being very resist­
ant while 1 was very susceptible.
A measure of plant type was made to determine the
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characteristic growth habit of each parent and hybrid, 
Plant type was determined by measuring the length of the 
first five nodes (inches) of the first three plants within 
each plot® Flower clusters occur after every second node® 
Thus5 if the nodes are close together, the more flower and 
fruit clusters should occur resulting in possibly a higher 
yield, depending on plant height.
Heat resistance was measured to determine if cultivars 
could set fruit under high temperature conditions. Conse­
quently, ratings were made in July for the spring harvest, 
and August for the fall harvest, which were the hottest 
months of the respective growing seasons. Ratings were made 
in one of three possible ways. The fruit were counted on 
the top three clusters in the spring and on the bottom three 
clusters in the fall or the plots were rated from one to ten 
with ten being a very high fruit set and one being no fruit 
set. Very high fruit set meant 10 or more fruits on the 
three flower clusters.
Tobacco Mosaic Virus ratings were also made from field 
plots on a scale of 1-10 with 10 being free of TMV and 1 
being very susceptible to TMV.
Testing for rootknot nematode resistance was made in 
the greenhouse. Seedlings in the second to fourth true leaf 
stage were planted in a specially prepared soil which had 
been previously inoculated with galls of the rootknot nsma- 
tode. Two replications of each cultivar were used in a 
randomized block design. Seedlings were allowed to grow for
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approximately 30 days until the susceptible control had 
sever© galling and root necrosis® At this time, all treat- 
ments were dug and indexed for gall formation. Each plant 
in all treatments was rated from one to ten with one equal­
ing no galls, while ten equalled severe gall formations on 
the roots. All treatments were compared to Pelican, which 
is highly resistant and either Floradel or Creole was used 
as a susceptible control®
The fruits of the parents and hybrids were evaluated 
in the laboratory for several characters contributing to 
quality. Organoleptic ratings were made by a panel consist­
ing of not less than 6 people and not more than 15. The 
panel members rated all treatments for color, texture and 
flavor on a scale of one to ten with ten being the best and 
one being the worst. In addition to these characters, the 
panel members were asked to rate each treatment for one of 
three levels of acidity. The levels of acidity from which 
the panel had to choose were acid, slightly acid, and non 
acid.
For laboratory analysis, approximately 6 to 12 fruit 
were used from each treatment. All analyses were run in 
duplicate. Each fruit in each sample was quartered and only 
one of the quarters was used for analysis. A Waring Blender 
was used to blend the fruit which was then strained through 
a cheese cloth to remove seed. The strained product con­
taining juice and pulp of each sample was then used to 
determine pH, soluble solids, titratable acidity and color
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by means of percent transmittance on a Beckman Model DB-G 
Spectrophotometer.
The pH was determined by placing the electrodes into 
10 ml. of the strained juice extract which had been mixed 
with 100 ml. of distilled water. This same mixture was also 
used to measure titratable acidity. The juice and water 
mixture was titrated from the original pH back to pH 7.0 
using 0.1 N NaOH. The number of ml. of NaOH that was used 
to bring the pH back to 7.0 was then used to calculate per­
cent titratable acidity using the following formula:
% T. A. = (ml NaOH) (N) (0.064) X 100 where N =
ml juice normality of NaOH
The soluble solids were determined for each sample by 
placing one or two drops of the juice extract from each 
strained sample on an Abbe-3L refractometer and measuring 
the soluble solids content of the juice.
The data from both percent titratable acidity and per­
cent soluble solids were used to calculate the solids/acid 
ratio with the following formula:
solids/acid ratio = % soluble solids
% titratable acidity
The procedure used in evaluating treatments for color 
by means of optical density was as follows:
1. Use 0.5 grams of blended sample (duplicate).
2. Blend with hexane in small tissue grinder.
3. Filter and build to 10 ml. in volumetric flask.
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4® Read percent transmittance at 440 mu® with DB-G 
spectrophotometer*
5® Convert percent transmittance to optical density 
using conversion tables.
The higher the optical density, the more color a par­
ticular treatment will contain.
Firmness of the tomato fruit was determined by the Aaco 
firmness meter (35)° The firmness index meter was set on 
the fifth increment, using a 200 g. weight and an elapsed 
time of five seconds for constriction of fruit. The higher 
the index, the more the fruit was constricted, indicating a 
softer fruit. The effective diameter of the fruit was 
measured on the same machine. The diameter of the fruit is 
intended to give an idea of the overall size of the fruit.
In addition to fruit diameter, fruit depth was also measured 
in some tests. This was accomplished with the use of a 
caliper, which measured the actual depth from stem scar to 
blossom-end of the fruit. Both fruit diameter and fruit 
depth were measured in centimeters and these measurements 
gave an indication of fruit shape.
EXPERXMMTAL RESULTS
Over a period of three years four experiments were con­
ducted to evaluate established varieties and selected breed­
ing lines for their potential use in the production of 
hybrids or as tester parents in the evaluation of breeding 
material for possible use as hybrid parents.
I
STUDY OF COMBINING ABILITY OF PARENTAL 
LINES AS F-i HYBRIDS DURING 
THE SPRING OF 1972
The first experiment was conducted over an eight week 
harvest period from May 22, 1972 to July 5, 1972. The first 
experiment consisted of 33 treatments replicated two times 
with eight plants per replication. Data were obtained on 
the following characters: yield, heat resistance, foliage
density, fruit firmness, pH, dimeter, soluble solids, 
titratable acidity and solids/acid ratio. These data are 
presented in Tables 1-6.
In addition to the above information, a taste panel was 
used to evaluate organoleptically fruits from all treatments 
for color, texture, flavor and acidity level. These data 
are presented in Table 7.
The yield data groups were divided into early yield, 
which consisted of the first three harvests, and total yield 
which consisted of eight harvests. Within each data group,
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yield m s  further divided into marketable fruit* culls* and 
cracked fruit. All yield data included both number as well 
as weight of fruit, and from these data, a mean fruit weight 
was obtained® These data are shown in Tables 1-5®
Data in Tables 1 and 2 show the results of the early 
yield data. Of 33 treatments, the cross, L210 X S570 Pj. 
ranked first in weight of marketable fruit and second in 
number of marketable fruit per acre, producing 13,513 fruit 
with a weight of 6352.5 pounds. This yield was significant­
ly higher than 17 other treatments in terms of pounds of 
fruit per acre and significant over 15 treatments in terms 
of number of fruit per acre. It might be noted that of the 
33 treatments, two control treatments or released cultivars, 
Traveler and Floradel were the lowest, in pounds of fruit 
per acre. Several of the hybrid combinations were early in 
maturity and were either significant or approached signifi­
cance over the control treatments.
The amount of culls produced by different treatments 
tended to increase in direct proportion to the increase in 
marketable fruit. However, in many cases both number and 
weight of cracked fruit were higher than marketable fruit 
in this test. It should be pointed out, that in this test 
and the ones to follow, tomato fruit were harvested in the 
pink to fully ripe stage. Tomato fruit are most susceptible 
to fruit cracking in these stages of maturity. As a result 
of this, the amount of cracked fruit would tend to be much 
higher than would normally occur when fruits are harvested
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in th® mature green to pink stag© for commercial production® 
Th© treatment L210 X S570 F^, th© highest yielding hybrid 
for marketable fruit also produced almost three times as 
many pounds of cracked fruit as it did marketable fruit®
The cross, L29# X S570 F^, the second highest yielding 
hybrid produced more than 1000 pounds of marketable fruit 
per acre than cracked fruit indicating a relative amount of 
fruit crack resistance. Several hybrids and Traveler as 
shorn in Table 2 exhibited considerable fruit crack resist­
ance.
Yield data for all harvests are shown in Tables 3 
through 6. Th® marketable yield ranged from a low of 
14*955.6 pounds per acre for Floradel to a high of 34,122 
pounds for the L29S X S570 F^ hybrid. These differences 
were not significant. This test consisted of 33 treatments 
with only two replications and the data showed large differ­
ences between replications for the same treatment. The 
number and weight of cracked fruit tended to decrease in 
proportion to yield of marketable fruit. This was probably 
due to the fact that more favorable weather conditions for 
tomato maturation occurred during the latter part of the 
season, thereby decreasing the incidence of fruit cracking 
and increasing the yield of total marketable fruit. Data in 
Table 5 show that the mean fruit weight tended to increase 
later in the season as the mean fruit weight of total 
marketable fruit were higher than the mean for early market­
able fruit.
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Table 1
Humber of fruit of cultivars and Fi hybrid combinations
for the first three harvests in the spring of 1972
NUMBER OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
Moreton Hybrid
Traveler
Floradel
6534.0
1452.0
2178.0
363.0
0.0
1452.0
2541.0 
0.0
1452.0
L267 X L210 Fi 
L314-9 X L267 Fi 
Creole X S570 Fx
7986.0
5634.0
1719.0
363.0
363.0
363.0
36.3
726.0
4719.0
L251 X S541 Fi 
L314-9 X 3541 Fi 
L210 X 3570 Fi
5032.0
6397.0 
13513.0
363.0 
0.0
726.0
2178.0
7986.0
4719.0
L220 X S570 Fi 
L220 X L311dw Fi 
L243 X L171 Fx
5303.0
15246.0
11616.0
0.0
1452.0
726.0
726.0
1452.0
1815.0
L243 X L3l6<hs Fx 
L251 X L267 Fn 
L298 X L3l6dw FX
16693.0
6534.0
3712.0
7623.0 
726.0
1815.0
4356.0
1452.0 
1452.0
L311dW X L220 FX 
L298 X S570 Fi 
L253 X L267 Fx
10527.0
14520.0
10164.0
1815.0
726.0
363.0
3267.0
1089.0
726.0
L251 X 3570 F 
L253 X 3541 Fl 
L298 X L210 Fx
7623.0
6534.0
5308.0
363.0
363.0 
1089.0
1815.0
1089.0
363.0
L253 X L3l6dw Fx 
L337 X L267 Ft 
L298 X L311dw Fx
12705.0
6397.0
11833.8
726.0
1315.0
2904.0
1815.0
4719.0
479.1
L220 X L311dw F-i 
L210 X S541 Fn 
L337 X S570 Fj
8349.0
8349.0 
19239.0
1089.0
0.0
1089.0
1089.0
1452.0
1089.0
L338 X 3570 Fn 
L253 X 3570 Ft 
L29$ X L267 Fx
12342.0
6534.0
6171.0
1089.0
0.0
0.0
1452.0
36.3
0.0
Continued
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Table 1 » Continued
Number of fruit of cultivars and F^ hybrid combinations for 
the first three harvests in the spring of 1972®
NUMBER OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
L26? X L220 Fi 9075.0 363.0 363.0
L210 X L267 Fi 9075.0 363.0 363.0
L320 X S570 F± 11979.0 363.0 1452.0
HSD - 5% P 10740.1 326^.7 4630.7
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Table 2
Pounds of fruit of cultivars and Fi hybrid combinations
for the first three harvests in the spring of 1972
POUNDS OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
Moreton Hybrid 1706.1 72.6 8712.0
Traveler 217*3 0.0 0.0
Floradel 617.1 72.6 4356.0
L267 X L210 Fn 2214.3 36.3 762.3
L314-9 X L267 Ft 2069.1 36.3 3267.0
Creole X S570 Fi 1438.3 72.6 15609.0
L251 X S541 Fi 1923.9 36.3 9438.0
L3H-9 X S541 Fi 2286.9 0.0 27951.0
L210 X S570 Fi 6352.5 108.9 18585.6
L220 X S570 Fi 1815.0 0.0 2904.O
L220 X L311dw Fi 5190.9 181.5 4428.6
L243 X L171 Fl 3448.5 72.6 7296.3
L243 X L3l6dn Fi 4174.5 726.0 13467.3
L251 X L267 Fi 2250.6 72.6 4392.3
L298 X L3l6dw Fi 3121.8 217.8 3303.3
L311dw X L220 Ft 3412.2 131.5 7623.0
L29B X S570 Fi 5517.6 145.2 4065.6
L253 X L267 Fi 3049.2 36.3 2214.3
L251 X S570 Fi 2613.6 36.3 6897.0
L253 X S541 Fi 1597.2 26.3 3630.0
L298 X L210 Fi 1706.1 103.9 762.3
L253 X L3l6d« Fi 3956.7 72.6 6570.3
L337 X L267 Fi 2323.2 131.5 16371.3
L298 X L311di® Fi 3891.3 290.4 1452.0
L220 X L311dvi Fn 2795.1 145.2 3702.6
L210 X S541 Fi A 3303.3 0.0 5082.0
L337 X S570 Fi 4364.2 108.9 2577.3
L338 X S570 Fi 3521.1 72.6 5154.6
L253 X S570 Fi 2395.8 0.0 1125.3
L29& X L267 Fi 2069.1 0.0 0.0
Continued
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Table 2 -» Continued
Pounds of fruit of cultivars and hybrid combinations for 
the first three harvests in the spring of 1972*
POUIDS OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
L267 X L220 F1 
L210 X L267 Ft 
L320 X S570 Fx
2904*0
3049.2
3775*2
72.6
36.3
36.3
1651.3 
762.3
3666.3
HSD - 5% P 3463.3 272.3 16250.4
37
Table 3
Number of fruit of cultivars and Ft hybrid
combinations for total harvests*
in the spring of 1972
NUMBER OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
Moreton Hybrid 
Traveler
Floradel
64614.0
60607.0
49731.0
1452.0
13060.0
15972.0
16690.0
3993.0
11253.0
L267 X L210 Fi 
L314-9 X L267 Fi 
Creole X S570 fJ
65703.0
59169.0
46464.0
3267.0
2904.0
3267.0
7623.0
9430-0
31501.0
L251 X S541 Ft 
L314-9 X S541 Ft 
L210 X S570 Fx
41745.0
51546.0
70771.0
1452.0
363.0
1009.0
13431.0
37752.0
21700.0
L220 X S570 Fn 
L220 X L311dw Fi 
L243 X L171 F1
56620.0
92202*0
02401.0
1015.0
6171.0
3993.0
21417.0 
9430.0
10527.0
L243 X L3l6dw Fx 
L251 X L267 F-, 
L290 X L3l6d« Fx
66429.0
73326.0 
6751^.0
15972.0
5002.0
9430.0
20691.0
14157.0
9075.0
L311dis X L220 F, 
L290 X S570 Fi x 
L253 X L267 FJ
60621.0
01675.0
62799.0
4356.0
4719.0
2170.0
20314.0
14157.0 
5002.0
L251 X S570 Fn 
L253 X S541 Fi 
L290 X L210 Fi
50020.0
53724.0
63000.0
2541.0
3993.0
7260.0
11616.0
11616.0
11616.0
L253 X L3l6dw Ft 
L337 X L267 F-,
L290 X L311dn F1
67001.0
63162.0
65340.0
4719.0
9075.0 
14759.5
21417.0
19965.0
10403.5
L220 X L311dw Fi 
L210 X S541 F 
L337 X S570 Fj
09290.0
57717.0
72963.0
6097.0
3630.0
5445.0
9430.0 
15609.0
7906.0
L330 X S570 Fi 
L253 X S570 Ft" 
L290 X L267 FJ
100551.0
74052.0
63525.0
4719.0
6171.0
363.0
6097.0
9075.0
4356.0
Continued
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Table 3 - Continued
Number of fruit of cultivars and F*. hybrid combinations for 
total harvests* in the spring of 1972®
NUMBER OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
L267 X L220 Fi 
L210 X L267 Fi 
L320 X S570 Fj
66066.0
80949.0
72963.0
1089.0
3267.0
3267.0
10527.0
10890.0
8712.0
HSD - 3% P 49767.3 8716.6 19301.1
*Total harvests consisted of eight harvest periods
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Table 4
Pounds of fruit of cultivars and F^ hybrid combinations
for total harvests* in the spring of 1972
POUNDS OF FRUIT PER ACRE
TREATMENTS MARKETABLE CULLS CRACKS
Moreton Hybrid
Traveler
Floradel
168A3®2 
20582.1 
14955.6
181.5
1343.1
1560.9
6497.7
1234.2
4174.5
L26? X L210 Ft 
L314-9 X L26? Fi 
Creole X S570 Fx
26484.0
22941.6
15754.2
363.0 
290.4 
689.7
3557.4
5118.3
12051.6
L251 X S541 F 
L314-9 X S54HFt 
L210 X S570 Fx 1
16952.1
17968.5
28749.6
217.8
36.3
145.2
7296.3
16117.2
10309.2
L220 X S570 Fn 
L220 X L311d*TFi 
L243 X L171 Fx
20037.6
29693.4
29040.0
181.5
689.7
471.9
9111.3
5445.0
4900.5
L243 X L316 Fn 
L251 X L267 F. 
L298 X L3l6dw1F1
19202.7
26462.7
24357.3
145.2
762.3 
1016.4
6461.4
6098.4
3464.8
L311dw X L220 Fi 
L29S X S570 Ft 
L253 X L267 F£
19892.4
34122.0
24429.9
580.8
IOI6.4
181.5
10381.8
6497.7
2323.2
L251 X S570 Ft 
1253 X S541 Ft 
L298 X L210 Fj
17097.3 
18839.7
23994.3
326.7
471.9
798.6
5009.4
5009.4
4682.7
L253 X L3l6dw Fn 
L337 X L267 F_ 
L298 X L311d-w1F1
24938.1
21888.9
21874.3
544.5
943.8
1618.9
8675.7
9619.5
5009.4
L220 X L311dw Ft 
L210 X S541 Ft 
L337 X S570 Fi
31798.8
23014.2
20146.5
907.5
H 6»l580.8
5190.9
7840.8
2359.5
L336 X S570 Ft 
L253 X S570 Ft 
L298 X L267 FJ[
33 867 <» 9 
26499.0 
28459.2
363.0
834.9
108.9
3121.8
3448.5
2214.3
Continual
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Table 4 - Continued
Pounds of fruit of cultivars and F-i hybrid combinations for 
total harvests* in the spring of 1972.
POUNDS OF FRUIT PER ACHE
TREATMENTS MARKETABLE CULLS CRACKS
L267 X L220 Ft 
L210 X L267 F7 
L320 X S570 Fj
26753.1
29947.5
28386.6
181.5 
290.4
435.6
7260.0
4791.6
6040.3
HSD - 5% P NS 116.7 8755.5
*Total harvests consisted of eight harvest periods
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Table 5
Mean fruit weight of cultivars and hybrids 
in the spring of 1972
TREATMMTS MMK^ABLE ^ ^ I kETAbS
(OZo) (OZ.)
Moreton Hybrid
Traveler
Floradel
4.2
2.4
4.5
4.2
4.3
4.3
L26? X L210 Ft 
L314-9 X L267 F-i 
Creole X S570 F^
4.4
5.1
5.0
6.0
6.2
5.4
L251 X S541 Ft 
L314-9 X S541 Ft 
L210 X S570 Fj
6.1
5.3
5.5
6.5
5.6
5.d
L220 X S570 Ft 
L220 X L311dw Ft 
L243 X L171 Fx
5.0
f t
5.7
5.2
5.6
L243 X L316 Ft 
L251 X L267 Ff 
L293 X L316 FJ
4.0
5.7
5.7
4.6
5.3
5.3
L311dw X L220 Fi 
L293 X S570 Ft 
L253 X L267 FJ
5.2 
6,1
4.3
5.3
6.7
6.2
L251 X S570 Ft 
L253 X S541 f| 
L293 X L210 fJ
5.4
3.9
4.7
f t
6.0
L253 X L316 Ft 
L337 X L267 Ft 
L293 X L311dw1F1
5.0
5.4
5.3
5.9
5.5
5.4
L220 X L311dw Ft 
L210 X S541 Ft x 
L337 X 3570 F*
5.4
6.3
4.0
5.7
6.4
4«4
L33S X 3570 Ft 
L253 X S570 Ft 
L293 X L267 F^
4.6
5.9
5.4
5.4
5.7
7.2
Continued
42
Table 5 - Continued
Mean fruit weight of cultivars and F-, hybrids in the spring 
of 1972e
EARLyj{c total**
TREATMENTS MARKETABLE MARKETABLE
   . 1PZJ- (QZJ_..
L267 X L220 F_ 5.1 6.5
L210 X L267 Fs- 5.4 5.9
L320 X S570 FJ 5.0 6.2
* Early marketable consisted of the first three harvests
** Total marketable consisted of eight harvest periods.
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Moreton Hybrid frait had a mean weight of 4®2 ounces 
whereas L29& I L267 F^ produced the largest fruit with a 
mean weight of 7®2 ounces. The overall tendency of fruit 
weight was to increase from early harvests to total har­
vests , indicating that as the weather conditions tended to 
improve, the size of fruit also tended to increase.
In this study, all of the selected parents were inde­
terminate, except for L243 and S570 that were determinate 
and L311 and L316, which were dwarf types. In addition to 
yield data, all treatments were evaluated for heat resist­
ance, foliage density, fruit firmness, diameter, pH, soluble 
solids, titratable acidity and solid/acid ratio (Table 6).
Of these characters, there were no significant differences 
between any of them except for heat resistance and foliage 
density. The treatment, L243 X L3l6dw F^, rated low in heat 
resistance and foliage density. This F^ cross was between a 
determinate and a dwarf type and it is generally agreed that 
determinates tend to stop growth as the season progresses, 
therefore decreasing the amount of foliage and causing the 
exposed flowers to absciss due to high temperatures prior to 
fertilization•
All of the treatments were rated for fruit firmness. A 
lower rating or index for firmness indicates a firaer fruit. 
In this test, the fruit of three hybrids, L29S X L267 Fj, 
L29$ X L311 F1? and Creole X S570 F^, were the most firm, 
although they were not significantly lower in rating than 
any of the other treatments.
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An organoleptic test using a panel of judges was set up 
to evaluate all treatments for color* flavor* texture and 
acidity level (Table 7)„ Results of these data show signi­
ficant differences among treatments in all four characters* 
However, most treatments tended to rate high in color, tex­
ture and flavor and tended to be slightly acid to non acid* 
The fruit of the cross L314-9 X L267 was rated low in 
color but all of the other hybrids and cultivars were 
acceptable.
There were no significant differences between treat­
ments for fruit pH, soluble solids, solid/acid ratio and 
titratable acidity as shown in Table 6.
Table 6
Mean rating of characters of cultivars and F^ hybrid combinations in the spring of 1972
TREATMENT HEAT*
RES.
FOLIAGE*
DENSITY
FRUIT**
FIRMNESS
FRUIT
diameter
(CM)
FRUIT
PH
*
SOLUBLE
SOLIDS
TITRAT-
ABLE
ACIDITY
SOLID/
ACID
RATIO
6.5 6.5 59.5 7.2 4.3 5.6 .16 35.0
5.0 6.0 59.5 5.6 4*4 6.2 .16 39.0
7.0 7.0 53.5 6.6 4.3 6.3 .20 31.0
§.5 8.0 49.5 6.9 4*4 5.5 .13 41.0
a.5 8.0 51.0 6.1 4.3 5.6 as 44.0
8.0 8.0 27.5 6.8 4.2 6.0 .16 35.0
6.5 8.0 61.0 7.0 4.3 5.5 .17 32.5
7.0 7.5 53.5 7.1 4.2 5.9 a6 35.5
7.5 6.0 60.5 6.4 4.3 5.8 .16 36.0
8.0 7.5 65.0 6.5 4.3 6.0 .17 34.5
7.5 7.0 52.5 6.7 4.4 5.8 .12 48.0
6.5 8.0 50.0 6.5 5.5 5.9 .12 48.0
3.5 3.5 58.5 5.8 4*3 5.4 .12 45.5
8.0 50.0 7.2 4.2 5.8 .17 34.5
8.0 7.5 53.5 6.6 4*3 5.6 .14 40.0
8.0 7.0 55.5 6.8 4.2 5.4 •15 35.5
8.5 7.5 53.5 7.0 4.3 6.0 .15 36.5
7.5 7.0 53.0 7.2 4.3 5.1 .15 34.0
Moreton Hybrid
Traveler
Floradel
L267 X L210 F, 
L314-9 X L267 Fn 
Creole X S570 Fj
L251 X S541 F-i 
L314-9 X S541 F-, 
L210 X S570 Fx x
L220 X S570 Ft 
L220 X L311dw Fx 
L243 X L171 Fx
L243 X L316 Fx 
L251 X L267 FT 
L298 X L3l6dWLF1
L311dw X L220 Fn 
L298 X S570 Fi ± 
L253 X L267 Fx
Continued
Table 6 - Continued
Mean rating of characters of cultivars and F^ hybrid combinations in the spring of 1972.
TREATMENT HEAT#
RES.
FOLIAGE#
DENSITY
FRUIT##
FIRMNESS
FRUIT
DIAMETER
COM)
FRUIT
pH
*
SOLUBLE
SOLIDS
7°
TITRAT-
ABLE
ACIDITY
* /SOLID/
ACID
RATIO
L251 X S570 Fi 6.5 6.0 61.5 6.8 3.2 5.4 .17 31.0
L253 X S514 F1 7.0 7.0 63.5 6.5 4.3 5.8 .16 36.5
L298 X L210 f£ 8.0 7.0 52.0 7.1 4.4 5.9 .13 43.5
L253 X L316 Ft 8.0 7.5 55.0 6.6 4*4 6.3 .14 45.0
L337 X L267 Ft 3.0 7.5 57.0 7.3 4.1 6.1 .18 33.5
L29B X L311dWxF1 7.3 6.6 47.6 6.1 4.3 5.8 .15 38,6
L220 X L311dn Fn 8.5 8.0 54.5 6.8 4.3 6.0 .15 42.5
L210 X S541 Ft x 7.0 6.0 61.0 6,8 4.3 5.8 .15 38.5
L337 x  S570 Fx 6.5 5.0 55.5 5.8 4.2 5.5 .16 33.5
L338 X S570 Fn 7.0 7.0 56.5 6.5 4*2 5.0 33.5
L253 X S570 Fx 7.5 7.0 64.0 6.8 4.2 5.4 .18 30.0
L298 X L267 F± 8.5 8.0 28.5 6.8 4.2 5.4 .14 36.0
L267 X L220 Fi 7.5 6.5 59.5 6.3 4.2 5.4 .16 34o0
L210 X L267 Ft 7.0 6.5 56.0 6.9 4.3 5.6 .15 36.5
L320 X S570 FJ 8.0 7.0 56.0 7.0 4.4 5.8 .14 40.0
HSD - 5^ P 3.1 3.2 NS NS NS NS NS NS
#Rated from 1-10 vjith 10 being the best.
##The higher the firmness index the softer the fruit.
Table 7
Mean organoleptic indices of several tomato quality characters in the spring of 1972
TREATMENT COLORS TEXTURE* FLAVOR* ACIDITY**
Moreton Hybrid
Traveler
Floradel
3.3
6.6
5.3
6.6
7.1
4.5
6.5
7.0
7.0
1.6
1.6
2.1
L267 X 
L314-9 
Creole
L210 F-j 
X L267 F. 
X S570 FJ
6.6
4®5
5.5
6.3
6.6
6.1
6.0
6.1
6.5
1.5
1.5
i.a
L251 X
1314-9 
L210 X
3541 F,
X S541 Fn 
S570 Fi
7o6
5.1
a.o
7.0
6.5
7.6
6.3
6.a
7.1
2.3 
2.0
2.3
L220 X 
L220 X
L243 X
S570 Ft 
L311dwT\ 
L171 Fx x
7e5
7*5
7*1
5.5
6.6 
6.0
6.1
6.a 
6.0
1.6
2.3
2.3
L243 X
L251 X 
L29B X
L316Fi 
L267 Ft
L3l6dvi Fx
7.1
7.3
6.5
7.1
6.5
6.3
6.3
7.1
6.5
2.1
1.6
2.0
L311dw 
L29S X 
L253 X
X L220 Ft 
S570 Ft 
L267 Fx
5.5
6.0
6.1
6.0
5.6
6.0
5.1
5.a 
5.5
2.1
2.6
2.6
L251 X 
L253 X 
L29S X
S570 Fn
S541 Fj 
L210 Ft
6.6
3.3
7.0
5.a
6.a
5.a
7.0
6.3
4.a
2.0 
2.a 
2.6
Table 7 - Continued
Mean organoleptic indices of several tomato quality characters in the spring of 1972.
TREATMENT COLOR* TEXTURE* FLAVOR* ACIDITY**
L253 x L316 F-i 8.5 7.3 7 . a i . a
L337 X L267 FT 6.5 7.1 6.3 2.3
L298 X L311dw±F1 6.3 6.5 5.3 2.5
L220 X L311dw F, 5.1 4®a 5.1 2.6
L210 X S541 F, 1 6.6 6 . a 6.5 2.0
L337 X S570 F£ 5.3 4.1 4.1 2.5
L33S X S570 F-i 6.3 5*5 5.3 2.3L253 X S570 Ft a .o 6.6 7.6 i . a
L298 X L267 F2 7.5 7.8 6.6 1.6
L267 X L220 F3 7.5 5.6 6 . a 2.0
L210 X L267 Ft a.3 7.3 6.1 2.3
L320 X S570 Fx 7.0 5.1 5.3 2.5
HSD - 5% P 2.5 1.9 NS 1.3
* Eating from 1-10 with 10 being the best.
** Rating from 1-3 with 3 being least acid.
.g-oa
II
STUDY OF COMBINING ABILITY OF PARENTAL LINES 
AS Fx HYBRIDS DURING THE FALL OF 1972
In experiments subsequent to the spring of 1972, paren­
tal cultivars were included in tests with Fj hybrids. Data 
concerning the response of the F^ hybrids and parents to 
warm followed by cool weather conditions, which occurred in 
the fall season was deemed important in this study.
An experiment consisting of 21 treatments including F^ 
hybrids and parental lines were transplanted on August 2, 
1972 and six weekly harvests were made between October 20, 
1972 and November 22, 1972. This test was replicated four 
times with 10 plants per replication. In addition to the 
characters previously studied in the spring test, resistance 
to early blight, tobacco mosaic virus and rootknot nematodes 
and plant type were studied. Data are presented in Tables 8 
thru 14•
Results of early yield data are shown in Tables 8 and 
9. As shown in these Tables, almost all treatments were low 
in yield and comparable in terms of marketable fruit, culls 
and cracked fruit. Traveler was the lowest yielding parent, 
producing only 174.2 pounds of fruit per acre and it was 
significantly lower than L210 X L317 F^, the highest yield­
ing hybrid. Although Traveler is a late maturing cultivar, 
it is highly resistant to fruit cracking and generally pro­
duces very few unmarketable fruit, but it was unfruitful in
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the fall of 1972® In considering the total yielding poten­
tial of the hybrids as well as the parents , that is cracked 
fruit plus marketable fruit, most hybrids in most cases 
tended to perform as well as their parents. The fall season 
is generally not well suited for the commercial production 
of tomatoes in this area because the temperatures go from 
very hot in August and September to fairly cold in October 
and early November. The incidence of diseases especially 
early blight and tobacco mosaic virus often causes severe 
losses in yield at that time of the year. Pelican (L210), 
Floradel and the cross, L210 X L317 F^, produced the largest 
yield of early fruit but only the production of L210 X L317 
F]_ was significantly greater than Traveler. There were no 
significant differences in early yield among the other 
treatments. In number of fruit per acre there were no sig­
nificant differences between any two treatments.
Results of total yield data for fall 1972 are presented 
in Tables 10 and 11. Yield in most treatments were fairly 
low and there were no significant differences between any 
treatments for marketable fruit with either number or pounds 
of fruit per acre. Traveler was the lowest yielder, produc­
ing only 406.5 pounds of fruit per acre. However, the 
hybrid, Traveler X L253 F-^ , produced a moderate yield of 
5,169.1 pounds of total fruit per acre. The hybrids, L253 X 
L210 Fx and L307-6 X L253 Fx produced over 3000 pounds of 
cracked fruit per acre. Of the parental lines, Traveler, 
L303-3dw, L307-6, L320 and L317 produced a relatively low
Table 5
Number of fruit of parents and Fx hybrid combinations
for the first three harvests in the fall of 1972
........... TSf'V M ’ O F F R U I T P E R  A C R E
TREATMENTS MARKETABLE cull5 ’ " ..CRICKS
L253 X L210 Fn 
L307-6 X L210 Fi 
L320 X L210 Fx
5.421.6 
6,479.2
5.517.6
2,904.0
2,032.5
145.2
20,325.0
5,712.0
7,550.4
L307-6 X L253 Fx 
L317 X L251 Ft 
Nematex X L253 F^
5,712.0
5,131.2
6,355.5
571.2
571.2
571.2
13,065.0
9,573.6
5,505.0
Nematex X L210 Fi 
L320 X L253 Ft 
L210 X L317 Fi
7,550.4
5,712.0
13,355.4
9.002.4 
2,613.6
2.032.5
2,323.2
15,651.6
6,095.4
L210 X L253 FT 
Traveler X L253 Fi 
L303-3dw X L210 Fx
5,227.2
5,712.0
6,095.4
571.2
571.2 
1,452.0
6,055.4
3.775.2
6.679.2
L253
L210
L320
2,323.2
9,292.5
10,164.0
2,032.5
290.4
571.2
7,540.5
2,904.0
2,323.2
L307-6
L251
L303-3dw
4.936.5
5.517.6 
11,035.2
2,032.5
2,323.2
3,194.4
2.904.0
5.508.0 
1,742.4
continued
Table 8 - Continued
Number of fruit of parents and F, hybrid combinations for the first three harvests in the
fall of 1972. x
TREATMENTS
N u m b e r 0 F F R U I T P E R  A C R E
MARKETABLE cuIXS 1 CRACKS
Traveler 871.2 0,000.0 0,000.0
Floradel 13*353.4 871.2 9*292.8
L317 9*373.6 2,032.8 3 , 434.8
HSD ~ 5% P NS NS 15 , 211.1
Table 9
Yield of parents and F1 hybrid combinations for the first
three harvests in the fall of 1972
P O U N D S  O F  F R U I T  P E R  A C R E  
TREATMENTS     MARKETABLE..... . CULLS   CRACKS
L253 X L210 Fn 
L307-6 X L210 Fn 
L320 X L210 Fn 
L307-6 X L253 F-i 
L317 X L251 F2 
Nematex X L25J F-, 
Nematex X L210 F^
2032.8
2439.6
1161.6 
1190.6 
2787.8
1974.7
1335.8
464.6
580.8
232.3
116.1
116.1
116.1
755.0
L320 X L253 Ft 
L210 X L317 Fn 
L210 X L253 Ft 
Traveler X L233 F-, 
L303-3dw X L210 Fl 
L253 
L210
2845.9
4994.8
1393.9
2845.9 
1742.4
522.7
3078.2
406.5
348.4 
58.0
174.2
290.4
174.2 
29.0
L320
L307-6
L251
L303-3dw
Traveler
Floradel
L317
3020.1
1626.2
1568.1
2787.8
174.2
3484.8
2729.7
174.2
638.8
290.4
406.5 
000.0
174.2 
348.4
HSD - %  P 4675.4 NS
6156.4 
4007•5 
2381.2
4646.4
3252.4
1853.5
174.2
5633.7
2148.9
58.0
1393.9
2439.3
1800.4
871.2
1161.6 
871.2
1742.4 
348.4 
000.0
2787.8 
813.1
4936.8
Table 10
Number of fruit of parents and Fx hybrid combinations for a total of
six harvests in the fall of 1972
TREATMENTS
N U M B E R O F  F R U I T P E R  A C R E
Marketable CULLS CRACKS
L253 X L210 Fx 2032a .0 4356.0 29330.4
L307-6 X L210 F-, 21489.6 2613.6 12777.6
L320 X L210 Fx -1* 23232.0 2904.0 11325.6
L307-6 X L253 Fx 24974.4 1742.4 22651.2
L317 X L251 Fx 27297.6 2323.2 15391.2
Nematex X L253 Fx 13939.2 2032 .a 6712.0
Nematex X L210 Fx 9873.6 11325.6 2323.2
L320 X L253 Fx ia a 76 .o 3775.2 21199.2
L21C X L317 Fx 23a i2 .a 2613.6 9002.4
L210 X L253 Fx 14810.4 2 0 32 .a 12196.8
Traveler X L253 Fx 17424.0 1452.0 5517.6
L303-3dw X L210 Ft 12196.a 1742.4 10744.6
L253 11035.2 4356.0 11325.6
L210 27878.4 2323.2 6679.2
L320 27007.2 2323.2 3464.6
L307-6 11325.6 2323.2 5517.6
L251 11616.0 3194.4 8712.0
L303-3dw 21469.6 5227.2 2613.6
Traveler 1742.4 0 0 .0 290.4
Floradel 23612.a 2904.0 12196.6
L317 2061a.4 34a4 .a 6969.6
HSD -  5% P NS 9745.6 9745.6
Table 11
Yield of parents and Ft hybrid combinations for a total
of six harvests in the fall of 1972
TREATMENTS
P O U N D S O F  F R U I T P E R  A C R E
Marketable CULLS CRACKS
L253 X L210 Ft 5459.5 560.6 6537.7
L307-6 X L210 F, 6363.5 671.2 5575.6
L320 X L210 F-i 6795.3 522.7 3717.1
L307-6 X L253 F-, 7027.6 290.4 6015.0
L317 X L251 F-. 1 9699.3 346.4 5111.0
Nematex X L253 F^ 4297.9 406.5 2729.7
Nematex X L210 F^ 1742.4 967.3 366.4
L320 X L253 F-, 5962.2 696.9 7316.0
L210 X L317 Ft 6363.5 406.5 3020.1
L210 X L253 Ft 4065.6 174.2 4123.6
Traveler X L253 Ft 5169.1 174.2 1742.4
L303-3dw X L210 FT 3659.0 464.6 3691.3
L253 3020.1 464.6 2729.7
L210 9002.4 464.6 2090.6
L320 7640.6 464.6 1510.0
L307-6 3659.0 696.9 1684.3
L251 3252.4 406.5 2613.6
L303-3dv« 4676.7 696.9 522.7
Traveler 406.5 000.0 56.0
Floradel 6096.4 406.5 3571.9
L317 5666.0 522.7 . . 1600.4
HSD - 5% P NS NS 6632.7
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amount of cracked fruit.
Of the parental lines, L210 (Pelican) produced the 
highest yield of 9002.4 pounds of marketable fruit per acre 
and L320 -was second with 7®$40.3 pounds, but no significant 
differences in yield occurred between any two treatments. 
However, it is interesting to note that the F-j_ hybrids with 
L210 as a parent produced comparatively large yields of 
marketable fruit with the exception of Nematex X L210 F-^ 
which was low.
As shown in Table 12, the mean fruit weight did not 
tend to vary much from treatment to treatment or from early 
to total marketable fruit. However, the overall fruit size 
tended to be rather low. Fruit of Traveler were the small­
est having a mean fruit weight of 3»2 ounces in the early 
marketable fruit. The hybrid L307-6 X L253 F^ _ had a mean 
fruit weight of 2.2 ounces. In general fruit weight of five 
ounces or larger are more desirable.
Results of data presented in Table 13 show the mean 
rating of field characters other than yield. The first of 
these characters was plant type. This was the relationship 
of length of internodes on number of nodes per unit length. 
The theory being if the nodes are close together than the 
plant should produce more flower clusters therefore produc­
ing a higher yield. Although there were significant differ­
ences between some treatments, no trends were established.
It was therefore concluded that the length between nodes has 
little if any effect on the yielding ability of tomato
57
plants0
Results of heat resistance and foliage density are also 
shown in Table 13. It is apparent from these data that 
there are differences among cultivars in their ability to 
set fruit under extremely high temperatures. For example, 
Traveler received the lowest rating of all treatments and as 
previously noted, Traveler was the lowest yielding treatment 
for both early and total marketable fruit. On the other 
hand, L303-3dw despite receiving a low heat resistance rat­
ing, still produced a fairly large number of fruit. For 
this reason, it is concluded that some cultivars possess the 
ability to overcome their susceptibility to high temperature 
conditions by setting a large number of fruit when tempera­
ture conditions are more favorable as in early October. The 
F-j_ hybrid L253 X L210 had the best fruit set or best heat 
resistance as shown in Table 13®
Dense foliage may significantly affect heat resistance 
and especially sun scald of fruit. From the data presented 
in Table 13, most of the parents and F^ hybrids in this test 
had fairly dense foliage. A foliage density of 6.5 or high­
er was considered to be satisfactory in providing protection 
and shade for the fruit. All treatments were probably sat­
isfactory in foliage density.
There were significant differences between treatments 
for both early blight and TMV. Both Traveler and Nematex X 
L210 F^ received the lowest early blight rating of 4®5® 
Plants with indices of seven or higher were considered very
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tolerant to early blight® Most of the parents and hybrids 
were considered tolerant or moderately resistant to early 
blight. There were significant differences between treat­
ments for TMV resistance and most of the treatments were 
comparable and moderately resistant or tolerant.
Results of rootknot nematode resistance are also shown 
in Table 13® These data show a definite relationship be­
tween resistance of the parents and their ability to trans­
mit this resistance onto their offspring. It also appears 
that resistance is dominant or at least partially dominant 
since in every case where a resistant parent was crossed 
with a susceptible parent, the offspring appeared to be 
moderately resistant to resistant.
Results of laboratory data are presented in Table 14® 
These data show the mean rating of each of several charac­
ters that affect the quality of the tomato fruit. Fruit 
color was measured by optical density and outside color. 
There were significant differences among treatments for 
optical density and fruit color. However, most parents and 
hybrids produced fruit of satisfactory color. This was true 
for both optical density readings as well as ratings of out­
side color. There was a fairly close relationship between 
fruit color and optical density.
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Table 12
Mean fruit Height of parents and F-, 
hybrids in the fall of 1972
TREATMENTS
EARLY*
MARKETABLE
(OZ.)
TOTAL** 
MARKETABLE 
(0Z_*)
L253 X L210 F-j 3.9 4.3
L307-6 X L210XF1 5®a 6.2
L320 X L210 Fn x 3.4 4.7
L307-6 X L253 Fn 2.2 4.5
L317 X L251 F, 
Nematex X L253 F-,
5.4 5.7
4.9 4.9
Nematex X L210 Fj_ 2.3 2.a
L320 X L253 Fn 5.2 5.1
L210 X L317 Fx 6.0 5.6
L210 X L253 Ff 
Traveler X L253 Ft
4.2 4.4
5.2 4.7
L303-3dw X L210 FT 4.5 4.&
L253 3.6 4.3
L210 5.3 5.2
L320 4.3 4.6
L307-6 5.3 5.2
L251 4.5 4.5
L303-3dn 4.0 3.6
Traveler 3.2 3.7
Floradel 4*2 4.1
L317 4.4 4.6
* Early marketable 
periods®
consisted of the first three harvest
** Total marketable consisted of six harvest periods*
Table 13
Mean ratings of parents and F^ hybrids for several 
diseases and plant characters in the fall of 1972
TREATMENTS
PLANT*
TYPE
(IN.)
sjofc
HEAT
RESISTANT
FOLIAGE
DENSITY
EARLY
BLIGHT IMF
R00TKN0T
NEMATODE
L253 X L210 F-, 7.1 10.9 8.0 7.0 8.0 2.5
L307-6 X L210 F, 9.5 6.8 7.5 7.0 8.0 7.5
L320 X L210 F x 10.1 5.1 7.5 6.0 5.5 3.5
L307-6 X L253 F, 10.3 7.4 7.5 8.0 7.5 1.5
L317 X L251 F-, 1 
Nematex X L253 F-j_
10.1 7.2 7.5 7.5 6.5 1.0
10.1 7.0 6.5 7.0 6.0 2.0
Nematex X L210 Ft S.5 6.3 5.0 4.5 5.5 1.0
L320 X L253 F, 9.1 8.1 7.5 5.5 6.0 2.0
L210 X L317-2 F^ 7.3 8.7 7.0 5.5 7.0 2.0
L210 X L253 FX 
Traveler X L253 F-, 
L303-3dw X L210 F£
8.5 6.9 8.0 7.0 8.0 2.5
8.8 5.2 7.0 7.5 7.0 4.5
7.7 7.1 8.0 7.0 8.0 7.0
L253 8.1 4.0 7.5 7.0 7.0 2.0
L210 6.9 5.7 7.5 7.0 6.5 1.5
L320 8.7 4.0 7.5 6.5 6.5 1.5
L307-6 6.9 2.0 6.5 5.5 7.5 9.5
L251 7.5 4.9 7.0 7.5 6.5 8.5
L303-3dw 4.3 3.8 8.0 6.0 8.5 1.0
Continued
Table 13 - Continued
Mean ratings of parents and F-, hybrids for several diseases and plant characters in the 
fall of 1972 x
TREATMENTS
PLANT*
TYPE
(IN.)
HEAT
RESISTANT
FOLIAGE
DENSITY
EARLY
BLIGHT TMV
R00TKN0T
NEMATODE
Traveler 7*6 1.6 6.0 4.5 6.0 9.5
Floradel 10.3 5.9 7.0 5.5 7.0 9.0
L317F6 g.S 4.$ 7.5 6.5 7.0 1.0
HSD - 5$ P 5.S 7.1 2.5 3.2 2.6 4.7
* Measure of length in inches of distance between first and fifth nodes on the first 
three plants in each plot.
Mean number of fruit per plot on the bottom three flower clusters.
Mean rating per plot from 1-10 with 10 being the best or most resistant,
Mean rating from 1-10 with 10 being the most susceptible.
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Data on fruit diameter is also shown in Table 14®
These data indicate that fruit of all treatments except for 
the Nematex crosses were fairly large types* This is very 
desirable, especially for fresh market production, since the 
consumer tend to prefer large fruited tomatoes*
Results of fruit texture are shown in Table 14 and like 
fruit shape, it appeared to be fairly consistent. The L320 
hybrids were significantly higher than two of the hybrids,
Nematex X L210 and L317 X L251 F^. All treatments were
comparable in fruit texture.
Results of fruit firmness data indicate that almost all 
treatments were within an acceptable firmness range. A n  
treatments were comparable to Traveler, however, two of the
hybrids were significantly firmer than two other hybrids.
Traveler also had a very high pH which was significantly 
higher than some of the hybrids despite its rather firm 
fruit. Except for Traveler, all treatments were comparable 
in fruit pH, ranging from pH 4®2 - pH 4.6.
Results of percent soluble solids, titratable acidity 
and the solid/acid ratio data presented in Table 14 show 
that there were very little differences between treatments 
with respect to these characters. The percent soluble 
solids as well as the percent titratable acidity were both 
satisfactory in almost all cases, thus producing a desirable 
solid/acid ratio.
Table 14
Mean ratings of fruit of parents and Ft hybrids for several
quality characters in the fall of 1972
TREATMENTS
OPTICAL
DENSITY
FRUIT
COLOR
FRUIT
DIAMETER
'J'EK0™
TURE
FRUIT
FIRM­
NESS
FRUIT
pH
*
SOLUBLE
SOLIDS
TITRAT­
ABLE
ACIDITY
SOLID,
ACID
RATIO
L253 X L210 Ft .20 5.0 6.5 5.5 66.0 4*5 5.0 .39 12.5
L307-6 X L210’T 1 .47 5.0 6.7 5.0 72.5 4.5 5.5 .33 16.5
L320 X L210 F1 .30 5.0 6.3 7.0 68.0 4*4 5.3 .45 11.5
L307-6 X L253 Fi o 28 6.0 6.1 6.5 66.0 4 ® 3 5.1 .33 15.0
L317 X L251 Ft .2 8 4.0 6.8 4.5 55.0 4.2 5.5 .36 15.5
Nematex X L2$3 F^ .45 8.0 5.6 5.0 63.0 4.2 5.8 .36 16.0
Nematex X L210 Ft .55 4.0 A.8 4.5 73.5 4.5 5.4 .34 15.5
L320 X L253 F, .25 6.0 6.8 7.0 55.5 4.5 5.1 .35 14.0
L210 X L317-2’LF^ .33 4.0 6.8 6.0 66.0 4.5 5.1 .37 13.5
L210 X L253 Ft .26 3*0 6.5 5.5 54.5 4.5 5.8 ® 41 14.0
Traveler X L253 Ft .53 6.5 6.5 5.5 65.5 4.6 5.6 .46 12.0
1*303-3dw X L210 Fj . 3 d 6.5 6.4 6.0 64.5 4.5 5.5 .33 16.5
L253 .55 7.5 6.2 6.5 68.5 4.6 5.6 0 6 16,0
L210 .56 7.0 6.8 6.0 69.0 4.6 5.6 .32 18.0
L320 .3d 6.0 6.2 6.5 67.0 4.5 5.0 .31 16.0
L307-6 .23 5.0 7.2 5.0 60.5 4.5 4.9 .36 13.5
L251 . 23 4.0 5.7 6.0 70.0 4.6 5.2 .27 21.0
L303-3dw 0 9 — — 0 9
Continued
Table 14 - Continued
Mean ratings of fruit of parents and Ft hybrids for several quality characters in the 
fall of 1972.
TREATMENTS
OPTICAL
DENSITY
FRUIT
COLOR
FRUIT
DIAMETER
TEX­
TURE
**
FRUIT
FIRM­
NESS
FRUIT
dH
*
SOLUBLE
SOLIDS
T ~ .
TITRAT­
ABLE
ACIDITY
SOLID,
ACID
RATIO
Traveler o57 2.5 5.6 5.5 63.0 5.2 5.5 .32 17.5
Floradel .22 5.5 6.1 6.5 69.0 4.0 .35 16.0
L317F6 .35 5.5 6.4 6.5 66.0 4.6 5.3 .31 13.5
HSD - 5% P .17 2.6 1.4 2.5 16.0 .7 .6 .11 3.1
* The higher the reading, the better is the color.
** The higher the index, the softer the fruit.
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STUDY OP COMBINING ABILITY OF PARENTAL LINES 
AS F± HYBRIDS DURING THE SPRING OF 1973
In spring, 1975 there were 25 F^ hybrids and 10 paren­
tal lines grown in a test replicated four times with five
plants per replication to compare production and other 
characters as in fall, 1972. The parents were of three 
different plant statures; indeterminate, determinate and 
dwarf. The determinate parents were S570, L243# and MH-1. 
There was only one dwarf, L303dw. All other parents were 
indeterminate. This experiment was planted on March 3,
1973a Harvesting began on June 4» 1973 and ended on June 
2S, 1973, for a total of five weekly harvests. All yield 
data were recorded as previously mentioned and are presented 
in Tables 15 through 22.
These data show that for the first three harvests, a
large number of F^ hybrids were significantly higher than
their parents in pounds of marketable fruit per acre. Of 
these, S570 X L303dw F1 was the highest yielding hybrid, 
producing almost twice as much as any of the parents. Con­
sidering the total yielding potential of the hybrids, that 
is, marketable, plus cracks, plus catface fruit, all of the 
F-j_ hybrids performed exceptionally well, producing an ex­
tremely large yield of fruit per acre. The amount of fruit 
with blossom-end rot and culls were considerably high but 
this is to be expected, considering the high yielding
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ability of the hybrids. There were significant differences 
between treatments for resistance to blossom-end rot, but 
there was no definite pattern for establishing this resist­
ance. Parents like Traveler and L320 had no fruit with 
blossom-end rot. The hybrids using Traveler or L320 as a 
parent did produce some fruit with blossom-end rot.
In the combinations using L220 as a parent, all of the 
F^ hybrids produced comparable early yields.
When the early marketable yields were compared for the 
parents, L243 produced the largest early yield which was 
significantly larger than L320 and L311. In general, it was 
found that L243 showed good combining ability with most 
parents in this test. Also, L303dw and MH-1 det. showed 
fairly good combining ability.
It seems that a good determinate and/or a dwarf parent 
combines favorably with an indeterminate parent to produce a 
good F^ hybrid.
Results of total yield data are shown in Tables 17 
through 19. The data show that during a five week harvest 
period, all treatments produced a large amount of marketable 
fruit with L303dw producing the highest yield of 19,366.5 
pounds of fruit per acre. However, none of the hybrids with 
L303dw as a parent exceeded the total yield of L303dw. In 
considering the total yielding potential of the crosses, a 
large number of them produced a large number of catface and 
cracked fruit that could have been marketable under a favor­
able climate. Under commercial harvesting practices, the
Table 15
Number of fruit of parents and Ft hybrids for the first
three harvests in the spring of 1973
tr M jB E JR O F "T r tn t P e r  a c R E
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
Traveler X MH-1 F]_ 
Traveler X L210 Fi 
Traveler X L303d-wT‘1 
Traveler X L243 Ft 
Traveler X L320 F^
21760.0
15661.6
15661.6
24393.6
16262.4
3194.4 
560.6
2032.6
1742.4 
580.8
3775.2
2323.2 
4646.4 
8421.6
2904.0
6388.8
1742.4
6388.8 
4936.8
1742.4
290.4 
580.8 
580.8
290.4 
580.8
L311 X L210 Fi 
L311 X MH-1 Fi 
L3H X L303dw Ft 
L311 X L320 Ft X 
L3H X L243 Fx
10164.0 
19166.4
14520.0 
12467.2 
16552.6
1161.6
3464.6
2032.6 
2323.2 
3194.4
6098.4 
6679.2 
4936.8
7550.4 
8712.0
3775.2
10454.4
2904.0
3484.8
4936.8
580.8
290.4 
1161.6 
1161.6
290.4
L251 X MH-1 Ft 
L251 X L320 Fi 
L251 X L303d¥ F-i 
L251 X L243 Fi 
L251 X L210 Fi
11325.6
13356.4
13646.6
15661.6 
10164.0
671.2
1161.6
560.6
290.4
560.6
4356.0
8712.0
6388.8
9873.6
6969.6
18295.2
5227.2 
7260.0
3775.2 
3484.8
2323.2
580.8
1742.4
1161.6
2904.0
S570 X L243 Ft 
S570 X L210 Fi 
S570 X MH-1 Ft 
S570 X L320 F*i 
S570 X L303dwxFi
16552.6 
7640.6
22360.6 
06131.2 
20616.4
2904.0 
1161.6
4356.0 
1161.6
290.4
8712.0
12196.8
IOI64.O
5227.2
5808.0
2323.2
2323.2 
1452.0
14810.4
6388.8
2032.8
580.8
871.2
1161.6
2032.8
Continued
Table 15 - Continued
Number of fruit of parents and Fn hybrids for the first three harvests in the spring of
1973
TREATMENTS
N U M B E R  0 F F R U I T P E R  A C R E
MARKETABLE CULLS CRACKS
"BLOSSOM 
END ROT CATFACE
L220 X L303dw Fi 12196o3 371.2 7260.0 2323.2 580.8
L220 X L320 F-, 12777.6 2032.8 7260.0 5517.6 290.4
L220 X L210 Ft 13939.2 580.8 5808.0 5517.6 1452.0
L220 X L243 F- 16552.8 580.8 13648.8 1452.0 580.8
L220 X MH-1 Fj 1364SoS 871.2 10165.0 4356.0 00.0
Traveler 11035.2 580.8 1452.0 00.0 00.0
L311 6969.6 4936.8 8712.0 2323.2 00.0
L251 15391.2 1452.0 11325.6 3194.4 1161.6
S570 11906.4 580.8 9002.4 2032.8 2613.6
L220 7840.8 290.4 4065.6 1161.6 290.4
L303dw 15631.6 870.2 1161.6 871.2 290.4
L320 4356.0 290.4 2032.8 00.0 00.0
L210 11906.4 580.8 2613.6 1161.6 2323.2
L243 27007.2 4065.6 10454.4 2904.0 871.2
MH-1 16343.2 3194.4 2904.0 3484.0 2323.2
HSD - %  P 12312.9 NS 8595.8 9757.4 2671.6
On
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Table 16
Yield of parents and F^ hybrids for the first three
harvests in the spring of 1973
P 0 U N D 6 O F F R U I T P E R  A (TR e
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM” 
END ROT CATFACE
Traveler X MH-1 Fn 
Traveler X L210 Ft 
Traveler X L303d*iF1 
Traveler X L243 Ft 
Traveler X L320 FJ
7666.5 
5606.0 
6096.4
6421.6
5424.6
290.4
197.4
232.3
290.4 
56.0
1164.6
694.4
967.3
3624.1
671.2
694.4
313.6 
671.2 
776.2
313.6
56.0
255.5
313*6
174*2
197.4
L311 X L210 Fn 
L311 X MH-1 Ft 
L311 X L303dw F-, 
L311 X L320 Fn A
L311 X L243
3972.6
6616.5
5633.7
4065.6 
5227.2
545.9
429.7 
232.3 
225.5
522.7
2207.0
1997.9
2032.6
2462.5
3043.3
604.0 
1765.6
467.6 
755.0
636.6
313.6
6!. 3 
613.1
522.7 
290.4
L251 X MH-1 Ft 
L251 X L320 FT 
L251 X L303dnT,_ 
L251 X L243 Fn 1 
L251 X L210 Fj
lilkl
7106.9
6621.1
4676.7
197.4
61.3
56.0
23.2
56.0
1623.7
3717.1
3542.6
4994.6
2767.6
4204.9
1010.5
1939.6 
632.6 
662.1
671.2
255.5 
1356.0
560.6 
1656.5
S570 X L243 Fl 
S570 X L210 Fi 
S570 X MH-1 Fn 
S570 X L320 Ft 
S570 X L303dw'T1
6005.4
3159.5 
6073.1 
4146.9
10602.6
174.2
116.1
371.7
290.4
23.2
3656.5
5596.9 
4553.4
2645.9 
3020.1
464.6
429.7 
232.3
2361.2
1300.9
967.3
290.4
464.6
467.6 
1219.6
Continued
Table 16 - Continued
Yield of parents and hybrids for the first three harvests in the spring of 1973
“  P O U N D S '  O' F" F R U I T  P E R  AT~R E~—  —  . _  blossom
TREATMENTS MARKETABLE CULLS CRACKS END ROT CATFACE
L220 X L303dw Fi 5235.2 429.7 3508.0 662.1 522.7
L220 X L320 Ft 4131.7 174.2 3078.2 720.1 23.2
L220 X L210 Fi 6179.7 53.0 3275.7 638.8 348.4
L220 X L243 Ft 4994.3 53.0 4960.0 290.4 232.3
L220 X MH-1 Fx 5366.0 53.0 3624.1 929.2 00.0
Traveler 2904.0 58.0 255.5 0.0 000.0
L311 1916.6 580.8 3078.2 487.3 000.0
L251 6156.4 116.1 4843.3 522.7 696.9
S570 4320.6 116.1 4146.9 348.4 987.3
L220 2729.7 23.2 1684.3 255.5 23.2
L303d-w 5459.5 81.3 255.5 139.3 116.1
L320 1300.9 23.2 720.1 0.0 0.0
L210 5749.9 23.2 1242.9 139.3 1219.6
L243 7305.9 696.9 3391.3 139.3
MH-1 5715.0 464.6 1010.5 638.8 1103.5
HSD - 5% P 5459.5 530.£ 3737.1 1626.2 1277.7
Table 17
Number of fruit of parents and F-, hybrids for total*
harvests in the spring of 1973
N U M B E R O F F R U I T P E R  A C R E
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
Traveler X MH-1 Ft 
Traveler X L210 Ft 
Traveler X L303dw Fi 
Traveler X L243 Ft 
Traveler X L320
31653.6
36009.6
37461.6
37752.0
46464.0
5227.2
1161.6
2613.6
3484.8
1161.6
5808.0
10454.4
16552.8
14229.6
7260.0
7840.8
1742.4 
6679.2 
5517.6
1742.4
290.4 
1161.6 
1161.6
290.4 
2032.8
L311 X L210 Fi 
L311 X MH-1 Ft 
L311 X L303dw F-, 
L311 X L320 Ft x 
L311 X L243 FJ
27007.2
31653.6
33105.6 
28459.2 
33976.S
1742.4
4936.8
4936.8
2613.6
4646•4
13358.4 
15972.0
22070.4 
22360.8 
22651.2
4646.4
11035.2
2904.0
5517.6
6388.8
3194.4
871.2
1452.0
2323.2
1161.6
L251 X MH-1 Ft 
L251 X L320 Ft 
L251 X L303dw F-, 
L251 X L243 Ft X 
L251 X L210 Fx
21199.2 
36300.0
24103.2
30782.4
22070.4
1161.6
1452.0
580.8
2032.8
1161.6
5517.6
21199.2
24393.6
23812.8
16843.2
21780.0
5227.2
8131.2
3775.2 
4646a 4
3484.8
2032.4
3484.8
3484.8
6098.4
S570 X L243 Ft 
S$70 X L210 Ft 
S570 X MH-1 Ft 
S570 X L320 Ft 
S570 X L303dw F1
30201.6
17424.0 
26459.2 
24974.4
36300.0
3484.8
1161.6
4356.0
1452.0 
580.8
12487.2
27588.0
13358.4
23522.4 
16552.8
2613.6
2323.2
1742.4
15391.2
6388.8
2613.6
871.2
1161.6
1452.0
2323.2
Continued
Table 17 - Continued
Number of fruit of parents and F-^  hybrids for total* harvests in the spring of 1973.
TREATMENTS
N U M B E R O F F R U I T P E R  A C R E
MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
L220 X L303dw Fn 28163.8 1742.4 27378.4 3775.2 1452.0
L220 X L320 Ft 30782.4 4646.4 27007.2 5808.0 1161.6
L220 5 L210 Fn 299U.2 2323.2 19456.8 5517.6 3194.4
L220 X L243 FZ- 26426.4 2032.8 32815.2 1452.0 580.3
L220 X MH-1 FJ 25555.2 1742.4 18585.6 5227.2 290.4
Traveler 33686,4 3484.8 4646«4 0.0 290,4
L311 18004.8 8421.6 25555.2 2904.0 1161.6
L251 30492.0 1452.0 23232.0 3194.4 2904.0
S570 15681.6 2032.8 14229.6 3032.8 2904.0
L220 32815.2 1161.6 19456.8 1452.0 871.2
L303dw 72600.0 3421.6 9002.4 1452.0 871.2
L320 22651.2 1161.6 8131.2 0.0 0.0
L210 27878.4 580.8 16262.4 1161.6 3484.8
L243 50529.6 5517.6 16262.4 3484.8 2323.2
MH-1 28749.6 5808.0 4356.0 3484.8 3194.4
HSD - 5% P 24544.6 8015.0 15449.2 10105.9 4646.4
* Total harvests consisted of five harvest periods.
Table 16
Total yield* of parents and F^ hybrids in the spring of 1973
P O U N D S  O F F R U I T P E R  A C R E
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
Traveler X MH-1 F. 
Traveler X L210 Fjr 
Traveler X L303dw Fi 
Traveler X L243 F^ 
Traveler X L320 Fj_
10919.0
12916.9
13416.4
12742.7
16146.2
437.6
255.5 
290.A
464.6 
139.3
1916.6
4204.9
5111.0
55o7.6
2611.0
1126.7
313.6
952.5 
636.3
313.6
53.0
604.0
437.3
174.2
929.2
L311 X L210 Fi 
L311 X MH-1 F1 
L3H X L303dw Fn 
L3H X L320 F1 
L3H X L243. Fx
6502.9
10164.0
10626.1
9316.0
10129.1
604.0
545.9
604.0
290.4
636.3
5016.1
5169.1
6096.3
7606.4
7515.5
613.1
1939.6 
437.6
1126.7 
1010.5
1359.0
197.4
1045.4
987.3
604.0
L251 X MH-1 F-j 
L251 X L320 Ff 
L251 X L303dw Fi 
L251 X L243 F-, 
L251 X L210 Ft
6247.3
13353.4 
11697.3
11267.5 
10071.0
232.3
116.1
53.0
174.2
116.1
2404.5
7396.3
10396.3
10361.4
7669.7
4901.9
1010.5
2143.9 
633.6
1103.5
1219.6
1019.5
1939.6 
1533.3 
2962.0
S570 X L243 Fn 
S570 X L210 Ft 
S570 X MH-1 Fi 
S570 X L320 Fi 
S570 X L303dw Fi
10245.3 
6412.0
10303.3
10570.5
16610.6
197.4
116.1
371.7
313.6
116.1
4994.3
11343.3 
5715.0
10361.4 
7724.6
467.6
429.7 
290.4
2671.6
1300.9
1126.7
406.5 
545.9
560.6 
1242.9
Continued
Table 1# - Continued
Total yield* of parents and F^ hybrids in the spring of 1973.
TREATMENTS
P O U N D S  0 F F R U I T P E R  A C R E
MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
L220 X L303dw Ft 10396.3 522.7 11093.2 1161.6 929.2
L220 X L320 Fi 99#9.7 429.7 9490.2 836.3 429.7
L220 X L210 F, 11755.3 197.4 8189.2 638.8 1126.7
L220 X L243 Fj 7S64.0 197.4 10396.3 290.4 232.3
L220 X MH-1 Fi 9664.5 116.1 6853.4 1219.6 116.1
Traveler 3323.1 429.7 1393.9 0.0 58.0
L311 4762.5 394.4 8444.8 580.8 383.6
L251 10636.7 116.1 9257.9 522.7 1417.1
S570 6093.4 290.4 6528.1 348.4 1045.4
L220 9664.5 116.1 6237.7 313.6 290.4
L303dvj 19336.5 371.2 2288.3 371.7 255.5
L320 7233.2 116.1 2729.7 0.0 0.0
L210 12603.3 23.2 7573.6 139.3 1568.1
L243 14435.1 894.4 4843.8 580.8 638.8
MH-1 9234.7 755.0 1452.0 638.8 1277.7
HSD - 5% P 3131.2 813.1 5959.0 1858.5 1858.5
* Total yield consisted of five harvest periods.
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1
Mean fruit weight 
in the
Table 19
of parents and 
spring of 1973
Fi hybrids
TREATMENTS
EARLY*
MARKETABLE
(OZ.)
MARKETABLE
(QZ.)
Traveler X MH-1 Ft 
Traveler X L210 Ft
5.6 5.5
5.9 5.7
Traveler X L303dw F-, 6.2 5.7
Traveler X L243 Ft 5.5 5.4
Traveler X L320 Fx 5.3 5.5
L311 X L210 Fi 6.2 5.0
L311 X MH-1 Fn 5.6 5.1
L311 X L303dw Fi 6.2 5.2
L3H X L320 Fi 5.2 5.2
L311 X L243 Fx 5.0 4.7
L251 X MH-1 F-i 7.2 6.2
L251 X L320 FT 6.9 5.a
L251 X L303dw Fi a.3 7.7
L251 X L243 Fx 6.7 5.a
L251 X L210 F1 7.6 7.3
S570 X L243 F-i 5.a 5.4
S570 X L210 Ft 6.4 5.o
S570 X MH-1 FT 
S570 X L320 FI
5.7 5.7
a.i 6.7
S570 X L303dvj Fi a.3 7.3
L220 X L303dw Fx 6.9 5.9
L220 X L320 Fi 5.2 5.1
L220 X L210 Fi 7.0 6.2
L220 X L243 Fn H HL220 X MH-1 f£ 6.a 6,0
Traveler 4.2 4.1
L311 4.3 4.2
L251 6.3 5.6
S570 6.4 6.2
L220 5.5 4.7
Continued
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Table 19 - Continued
Mean fruit weight of parents and Ft hybrids in the spring of 
1973 o
I f f i F  " ■'■“OTOBCSF"'
MARKETABLE MARKETABLE
TREATMMTS (OZ.) . (OZ.)
L303dw 5.5 4.3
L320 4.7 5.1
L210 7.7 7.2
L243 4*6 4.5
MH-1 5.4 5.1
* Early marketable consisted of the first three harvest 
periods.
** Total marketable consisted of five harvest periods.
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majority of the cracked fruit would not have cracked since 
they would have been picked in the mature green to pink 
stages, thus not being exposed to optimum cracking condi­
tions.
For total yield most of the parents in this study 
showed good hybrid combining ability, however the yields of 
the parents and hybrids were comparable. The number of 
fruit for total yield for all treatments are shown in Table 
17,
The mean fruit weight of both early and total market­
able fruit are shown in Table 19, Generally, the large 
fruited parents of L210 and L251 produced hybrids with 
fairly large fruit as shown in Table 19, There were ex­
ceptions as in the cases of S570 X L320 F^ and S570 X L303 
dw F^ because these hybrids produced fruit that averaged 
more than eight ounces.
Results of field rating of plant and disease characters 
are presented in Table 20. These data show that there were 
significant differences among treatments for foliage density 
with the dwart having the highest rating, the determinate 
rated the lowest, and the indeterminate was in between. The 
overall foliage density of the ‘treatments were comparable 
and were considered adequate for good production with the 
exception of L243 and MH-1.
There were no significant differences among treatments 
for plant type ratings as shown in Table 20. Almost all 
treatments averaged better than 7»5 inches between nodes and
?a
this did not affect foliage density in most cases.
Heat resistance, as measured by fruit set, differed 
significantly between treatments. Heat resistance among the 
hybrid treatments was slightly higher in most cases than 
their parents. However, this difference did not appear to 
affect yield in the hybrids or parents. The determinate 
parents rated low in this character due to its habit of 
growth by cessation of stem development after a certain 
period of growth.
Results of the early blight character indicated that 
most of the treatments were comparable. The hybrid L311 X 
L320 F-j_ had the lowest rating of 5.2 and it was significant­
ly lower than the rating for MH-1.
There were no significant differences found between 
treatments for resistance to tobacco mosaic virus. However, 
the overall ratings were fairly low indicating that some 
mosaic symptoms were showing on the plants of the various 
treatments. In some cases, it was possible that the symp­
toms were due to a virus complex.
Data on resistance to rootknot nematodes are also shown 
in Table 20. Results of these data show that there were 
significant differences among parents and F^ hybrids. Since 
resistance to rootknot nematodes is dominant and all of the 
parents in this test except Traveler, MH-1, S570 and L243 
were resistant, most of the hybrids had a low rating, there­
by expressing resistance to rootknot nematodes.
Table 20
Mean rating of parents and F1 hybrids for several disease
and plant characters in the spring of 1973
~— — '
FOLIAGE PLANT HEAT EARLY TMV ROOTKNOT
TREATMENTS DENSITY TYPE RESISTANT BLIGHT RESISTANT NEMATODE
Traveler I MH-1 F± 6.5 S.5 7.2 7.2 4.5 4.5
Traveler X L210 fJ 5.7 9.2 a.2 6.5 4.0 2.5
Traveler X L303dw Fi 6.7 7.5 6.0 7.2 4.5 3.0
Traveler X L243 Fi 5.7 7.4 9.7 5.7 4.7 1.0
Traveler X L320 F-j^ 5.7 S.9 S.5 5.7 3.7 1.5
L210 F, 5.7 6.2 10.5 6.2 5.0 1.0
MH-1 Fi 5.0 7.6 11.0 7.2 5.0 1.0
L303dw F-i 5.7 . 6.6 14.0 5.5 4.0 1.5
L320 Fi x 5.2 7.3 11.2 5.2 5.0 2.0
L243 Fx 5.7 6.9 10.5 6.0 4.7 2.5
MH-1 F- 6.0 6.5 10.5 6.7 4.5 1.5
L320 Ft 5.2 7.6 9.5 7.0 4.0 2.0
L303dwj'F1 6.7 6.5 14.2 6.2 4.2 3.0
L243 5.7 7.3 13.0 5.5 4.2 2.0
L210 FJ 6.0 6.5 9.7 7.0 4.2 1.0
L243 Fn 5.2 7.4 9.2 5.7 4.5 6.5
L210 FJ 5.7 7.8 6.0 6.7 5.7 5.0
MH-1 Fn 4.7 7.6 2.7 7.7 5.2 6.0
L320 Fi 6.0 9.3 7.7 7.0 5.0 2.5
L303dTT-FI 6.0 6.6 6.5 6.7 5.2 1.5
L311 X
L311 X
L311 X
L311 X
L311 X
L251 X
L251 X
L251 X
L251 X
L251 X
S570 X
S570 X
S570 X
S570 X
S570 X
Continued
Table 20 - Continued
Mean rating of parents and Ft hybrids for several disease and plant characters in the
spring of 1973.
TREATMENTS
FOLIAGE
DENSITY
PLANT
TYPE
*
HEAT
RESISTANT
EARLY
BLIGHT
•iN WU «A»
TMV
RESISTANT
ROOTKNOT
NEMATODE
L220 X L303dw F-, 6.5 7.5 10.0 6.5 5.2 3.5
L220 X L320 Fi ± 6.0 9.4 10.5 7.2 5.0 2.5
L220 X L210 FT 7.0 9.0 9.0 7.2 5.2 2.0
L220 X L243 F^f 6.2 9.1 11.5 6.5 5.7 4.0
L220 X MH-1 Fj 6.5 7.9 7.7 7.0 4.7 5.0
Traveler 5.0 6.9 6.2 6.2 5.5 4.0
L311 4.7 7.4 10.2 6.7 5.5 1.5
L251 6.0 9.1 6.0 7.0 4.5 2.5
S$70 4.7 6.0 2.5 7.7 5.0 5.5
L220 6.0 7.2 3.2 6.5 5.5 5.5
L303dw 7.5 7.2 5.5 7.0 6.5 1.0
L320 5.2 6.5 7.2 7.2 5.5 1.5
L210 6.5 6.9 9.7 7.7 4.7 1.0
L243 4.7 7.6 5.5 7.2 4*7 5.0
MH-1 4.7 6.7 2.5 6.0 4.2 4.0
HSD - 5% P 1.6 NS 6.0 2.5 NS 3.4
* Number of fruit on the top three flower clusters.
** Measure of first five nodes in inches of the first three plants in each plot. 
Scored from 1-10 with 10 being the best or most resistant.
Scored from 1-10 with 10 being most susceptible.
& L
Results of data on characters affecting quality are 
shown in Table 21. Optical density, which reflects tomato 
fruit color showed significant differences among treatments, 
however, the majority of the treatments were comparable and 
extremely low in optical density. The fruit of most of the 
hybrids and parents had satisfactory color.
There were no significant differences in the ratings 
for fruit depth and fruit diameter. However, these two 
characters combined to give an indication of the overall 
size and shape of the fruit. In almost all treatments, the 
fruit tended to be very large and fairly rouod to apple 
shaped as opposed to flat or pear shaped.
Results of fruit firmness ratings as measured by the 
Asco firmness meter, are also shown in Table 21. There were 
significant differences among treatments. The cultivars,
FIoradel, MH-1 and L243 received the lowest ratings. The 
hybrid L220 X L243 had the softest fruit, having a rat­
ing of $3.5. Fruit of MH-1, L243 and L210 were the most 
firm.
There were no significant differences among treatments 
for fruit pH. All pH readings of fruit from treatments were 
slightly high. The fruit from the hybrid L311 X L210 had 
the lowest pH of 4.3.
Results of soluble solids data show that there were 
significant differences among treatments for this character. 
However, most treatments had a soluble solid content of five 
or better which is considered fairly high.
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There were no significant differences among treatments 
for titratable acidity or solid/acid ratio®
Data for organoleptic indices on color, texture, flavor 
and acidity are presented in Table 22® Results of color 
data show that there were significant differences between 
parents as well as hybrids. The parental lines rated 
well on color but several of the F-^  hybrids rated low. The 
hybrid L311 1 L320 F-j_ had fruit with the poorest color, 
whereas the hy brid L251 X L243 F^ had fruit with the best 
color.
Results of data on fruit texture, flavor, and acidity 
level showed significant differences among treatments as 
shown in Table 22. The tomato fruit tended to be slightly 
acid to non acid. It is generally believed that most people 
prefer an acid or at least a slightly acid tomato, ^his 
could possibly explain why the flavor readings were fairly 
low.
Table 21
Mean ratings of fruit of parents and Fn hybrids for several
quality characters in the spring of 1973
TREATMENTS
OPTICITY
DENSITY
FRUIT
DEPTH
FRUIT
DIAMETER
FRUIT
FIRMNESS
FRUIT
pH
*
SOLUBLE
SOLIDS
%
TITRAT-
ABLE
ACIDITY
SOLID/
ACID
RATIO
Traveler X MH-1 Fn .24 6.5 7.4 59.0 4.4 5.3 .41 14.0
Traveler X L210 Ft .23 6.4 6.9 65.5 4.5 5.4 .30 18.0
Traveler X L303d-w Fn .35 6.0 7.3 56.0 4.6 5.6 .30 13.5
Traveler X L243 Fn .26 6.2 7.2 61.5 4.5 5.6 .32 13.0
Traveler X L32G F^ .26 6.0 6.6 64.5 4 ® 5 5.4 .32 17.0
L311 X L210 F-, .28 6.0 6.9 63.0 4.3 5.2 .34 15.0
L311 X MH-1 Ft .37 5.9 7.3 63.5 4.5 5.5 .36 14.5
L311 X L303dw F-, .41 5.6 6.9 72.5 4.6 5.7 .39 15.5
L311 X L320 F-, .31 6.0 6.5 65.5 4.5 5.4 .32 17.0
L311 X L243 F£ .45 5.9 7.1 60.0 4.5 5.4 .51 11.0
L251 X MH-1 F. .36 6.1 7.7 59.0 4.5 5.9 .32 13.5
L251 X L320 Ft .37 6.4 1.8 60.0 4.6 5.4 .23 19.5
L251 X L303dvj F-. .23 6.3 7.6 60.5 4.6 5.7 .32 17.5
L251 X L243 F-, ‘L .25 6.3 3.0 56.5 4.9 5.5 .30 13.5
L251 X L210 Ft .13 6.6 3.1 64.5 4.5 5.5 .29 13.5
S570 X L243 Fn .29 6.0 7.3 53.5 4*4 5.0 .33 15.0
S570 X L210 FT .21 5.9 7.3 59.0 4.5 5.0 .36 14.0
S570 X MH-1 Ft .20 6.0 6.3 56.0 4»5 5.1 .34 15.0
S570 X L320 Fn .14 5.1 7.2 67.0 4.6 5.2 .32 17.0
S570 X L303dw .20 6.3 7.5 55.5 4*4 5.5 .30 13.0
Continued
Table 21 - Continued
Mean ratings of fruit of parents and F^ hybrids for several quality characters in the
spring of 1973.
TREATMENTS
•v*
OPTICITY
DENSITY
FRUIT
DEPTH
FRUIT
DIAMETER
FRUIT
FIRMNESS
FRUIT
pH
SOLUBLE
SOLIDS
7*
TITRAT-
ABLE
ACIDITY
SOLID/
ACID
RATIO
L220 X L303dw Fn .22 6.1 7.6 73.5 4.5 5.5 .41 14.0
L220 X L320 F x .29 5.9 7.0 63.5 4.5 5.3 .33 16.0
L220 X L210 Fl .18 6.1 7.1 64.0 4.6 5.3 .29 18.0
L220 X L243 Ft .26 6.0 7.0 33.5 4.5 5.3 .31 17.5
L220 X MH-1 F± .21 6.3 7.5 67.0 4.5 5.7 .35 16.0
Traveler .24 6.1 7.1 69.5 4.5 5.5 .34 16.0
L311 .26 5.7 7.5 66,5 4.5 5.1 *45 13.5
L251 .22 6.2 7.6 72.0 4.6 5.4 .25 21.0
S570 .23 6.9 7.9 53.0 4.5 4.9 .38 13.0
L220 .21 5.8 7.1 67.5 4 ® 5 5.1 .36 14.0
L303dw .20 5.5 6.9 75.0 4.8 5.0 .24 20.5
L320 .25 6.0 7.6 59.0 4.6 5.1 .37 14.0
L210 .17 6.8 7.7 56.5 4.6 5.4 .33 16.5
L243 .25 6.0 6.9 52.5 4*7 4.8 .31 16.0
MH-1 .25 6.3 7.4 52.5 4.6 5.3 .43 13.0
HSD - 5% P .26 NS NS 26.7 NS 0.8 NS NS
* The higher the 0. D,, the higher the color reading. 
** The higher the firmness index, the softer the fruit.
Table 22
Mean organoleptic indices of several tomato quality
characters in the spring of 1973
TREATMENTS COLOR* TEXTURE* FLAVOR* ACIDITY**
Traveler X MH-1 Fn 7.3 6.4 5.0 1.7
Traveler X L210 Ff 6.7 6.2 4. a 2.0
Traveler X L303dtfT1 7.3 6.2 5.1 2.0
Traveler X L243 Fn 6.7 5.6 5.0 2.3
Traveler X L320 F£ 4.3 5.2 4.2 i.a
L311 X L210 Fn 5.2 5.3 2.4 2.6
L311 X MH-1 Ft 7.3 5.6 3 .a 1.5
L311 X L303dw Fn 4.1 4.7 5.1 1.4
L311 X L320 Fl 4.0 5.0 5.1 2.0
L311 X L243 Fx 5.3 5.6 4.4 1.7
L251 X MH-1 Fn 6.0 5.2 4.3 i.a
L251 X L32Q Fn 6.5 5.6 5.2 2.4
L251 X L303dw Fn 5.7 6.2 6.0 2.3
L251 X L243 F, a.3 6.1 4.6 2.2
L251 X L210 FJ 5.6 5.4 3.7 2.1
S570 X L243 F-, 7.0 6.7 6.3 1.2
S570 X L210 Ft 6.0 5.a 6.7 1.6
S570 X MH-1 FT a.3 6.6 6.3 i.a
S570 X L320 Ft a.2 7.2 6.0 1.7
S570 X L303dw Fx 6.a 6.7 6.3 2.1
Continued
Table 22 - Continued
Mean organoleptic indices of several tomato quality characters in the spring of 1973.
TREATMENTS COLOR* TEXTURE* FLAVOR* ACIDITY**
L220 X L303 F. 5.1 5.6 5.0 1.3
L220 X L320 Ft 5.5 5.7 5.2 i . a
L220 X L210 Ft 4.5 5.4 5.0 1.7
L220 X L243 F, 6.2 5.3 5.2 i . a
L220 X MH-1 F£ 6.2 5.3 5.6 2.0
Traveler 7.1 6.4 5.3 2.1
L311 6 .S 6.2 5.4 i . a
L251 5.0 7.0 5.8 2.4
S570 6 . a 6.1 6.4 1.6
L220 5.6 5.7 5.0 i . a
L303dw 5.1 6.5 4.8 2.1
L320 7.3 5.6 4.6 2.1
L210 6.6 6.7 5.3 2.2
L243 6.1 5.a 4.7 2.0
MH-1 S.7 5.1 3.8 1.7
HSD - %  P i . a 2.0 2.6 1.1
* Rated from 1-10 v?ith 10 being the best.
** Rated from 1-3 with 3 being less acid.
IV
A STUDY OF RECIPROCAL CROSSES DURING 
THE SPRING OF 1974
This study was designed to determine if there were any 
differences between reciprocal crosses for the characters 
investigated and could these differences be detected in the 
F^ generation. Tomato plants were transplanted in the field 
on March 26, 1974• The test consisted of seven plant plots 
replicated four times. The first of five harvests began on 
June 4» 1974 and the last harvest was done on June 26, 1974. 
Results of data from this study are presented in Tables 23 
through 30.
The spring of 1974 was a good year for tomato produc­
tion. Data in Tables 23 through 24 show that most treatments 
had early yields that were fairly high ranging from a low of 
6562.5 pounds per acre of early yield for Traveler to a high 
of 29,205.4 pounds for L243 for the first three harvests. 
These data show that L243, a determinate tomato was signifi­
cantly higher in pounds of fruit per acre than Traveler.
The other determinate, MH-1, was the second highest yielding 
parent. There were no significant differences among F^ 
hybrids for either number or pounds of fruit per acre.
Also, there were no significant differences between the 
crosses and their reciprocals for either marketable, culls, 
cracks, blossom end rot or catfaced fruit. This was true 
for both number and pounds of fruit per acre.
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Table 23
Number of fruit of parents, and reciprocal crosses for
the first three harvests in the spring of 1974
N U M B"ElT 0 F F R U I T  P E R  A C R E
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
L251 X MH-1 Fn 
MH-1 X L251 F-, 
L210 X L317 Fi
51441.4 
25305oS 
28581.0
414.3
622.2
0.0
6222.7
8919.2
20120.2
15142,0
21157.3
4148.5
4355.9
4770.7
4770.7
L317 X L210 Fi 
L320 X Traveler Fi 
Traveler X L320 Fi
38166o2 
62020®0 
497^2.0
207.4
207.4 
829.7
15556.8
4355.9
7674.7
1451.9 
3733.6
2903.9
8297.0
3733.6
3526.2
L243 X L320 Fx 
L320 X L243 FT 
L251
52393®3
47500.3
27537.5
4770.7
0.0
0.0
6430.1
10163.8
8504.4
4355.9
4978.2
10578.6
7882.1
8711.8
7052.4
MH-1
L210
L317
93133.3
35334.5
32930.5
13397.4
829.7
329.7
1451.9
5807.9 
3235.3
6015.3
3318.8
1037.1
9748.9
11823.2
3733.6
L320
Traveler
L243
34017.7
24391.0
103275.3
207.4
00.0
14104.9
4770.7 
6430.1
9126.7
3526.2
1244.5
3733.6
7674.7
829.7
24683.5
HSD - 5% P 65297.3 14063.4 9458.5 8711.8 15556.8
CO­
CO.
Table 24
Yield of parents, and reciprocal crosses for
three harvests in the spring of 1974
TREATMENTS
P 0 U N D S O F F R U I T P E R  A C R E
MARKETABLE CULLS CRACKS
Blossom
END ROT . CATFACE
L251 X MH-1 F-, 20120.2 41.4 3194.3 3069.8 2381.2
MH-1 X L251 FT 12793.9 41.4 5102.6 3916.1 2406.1
L210 X L317 F^ 18751.2 00.0 10470.8 1012.2 3169.4
L317 X L210 Fx 19649.5 41.4 8852.8 331.8 4812.2
L320 X Traveler F-, 24019.8 16.5 2007.8 929.2 2530.5
Traveler X L320 F^ 18145.5 58.0 3127.9 846.2 1800.4
L243 X L320 Fn 20203.1 514.4 3152.8 1203.0 3501.3
L320 X L243 K 19539.4 000.0 4770.7 1012.2 4621.4
L251 1 11781.7 000.0 3003.5 1783.8 3484.7
MH-1 28060.4 1178.1 680.3 1120.0 2630.1
L210 16983.9 99.5 3401.7 663.7 6986.0
L317 12918.4 82.9 13955.5 265.5 1095.2
L320 14765.2 124.4 2032.7 1136.6 3982.5
Traveler 8562.5 00.0 2298.2 207.4 514.4
L243 29205.4 1534.9 3484.7 555.8 2990.4
HSD - %  P 17797.0 1451.9 4895.2 1908.3 4687.8
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Results of data presented in Tables 25 and 26 show that 
for total yield in pounds per acre* no significant differ­
ences occurred among treatments. The yield of the crosses 
and reciprocal crosses were comparable. As a result of 
these data, one is able to conclude that it does not matter 
which parent is used as the maternal parent and which is 
used as the paternal parent. It might also be noted that 
the two parents, L243 and MH-1 produced over 90$ of their 
fruit during the first three harvest periods. This, indi­
cates that cultivars of determinate character should be 
tested and evaluated for the production of early fresh 
market tomatoes. The data on mean fruit weight for all 
treatments are shown in Table 27. The mean fruit weight for 
all hybrids and parental lines were above five ounces with 
the exception of L243 which averaged about 4.2 ounces.
Results of data on field rated characters other than 
yield are shown in Table 26. Data on rootknot nematode 
resistance show that only MH-1, Traveler and L243 had high 
ratings showing susceptibility to rootknot. All of the 
hybrids were rated low, indicating resistance to rootknot.
There were no significant differences found among 
treatments for early blight resistance. All treatments at 
that time of the year had a comparable amount of early 
blight as shown by the low treatment ratings. There were no 
differences found among treatments for TMV and plant type 
ratings as shown in Table 26. There were significant 
differences among the treatments for heat resistance and
Table 25
Number of fruit of parents, and reciprocal crosses for
five harvests in the spring of 1974
H u m b e r  o f  f r u i t  p e r  a g r e
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
L251 X MH-1 F,
MH-1 X L251 F+
L210 X L317 Ft 
L317 X L210 Ff 
L320 X Traveler F-j_
61312.6
31321.1
42107.2
43351.3
75037.3
1037.1
329.7 
414.3
329.7 
1659.4
9334.1
13275.2
23209.3
24061.3
6430.1
16594.0
23231.6
4143.5
1366.3
3941.0
5135.6
7052.4
6345.0 
10993.5
5393.0
Traveler X L320 F-, 
L243 X L320 F-, x 
L320 X L243 Ft
L251
MH-1
61605.2
62434.9
53079.1
32930.5
95203.0
3111.3 
4973.2
207.4
1659.4 
14312.3
11403.3 
10736.1
15556.3 
16336.5
2231.6
2903.9
4355.9 
5600.4
11200.9
6015.3
4355.9
10993.5
11403.3
10573.6
10163.3
L210
L317
L320
Traveler
L243
41277.5 
37129.0
46670.6 
42107.2
114913.4
1451.9
2231.6
329.7
622.2
13253.4
3504.4
36506.8
3919.2
10163.3
11403.3
3313.3
1037.1
3733.6
1244.5
3941.0
14934.6
5600.4
10993.5
1244.5
27172.6
HSD - 5% P 63234.3 16013.2 13773.0 9163.1 17003.3
Table 26
Total yield of parents, and reciprocal crosses for
five harvests in the spring of 1974
P 0 U N D S O F F R U I T P E R  A C R' E
TREATMENTS MARKETABLE CULLS CRACKS
BLOSSOM 
END ROT CATFACE
L251 X MH-1 
MH-1 X L251 FT 
L210 X L317 Ft 
L317 X L210 Ft 
L320 X Traveler F]_
26193.6
14992.6 
20095.3
20468.6 
28749.1
99.5
41.4
58.0
58.0
141.0
4662.9
7342.8
14038.5
12445.5
3127.9
3335.3
4231.4 
1012.2
414.8
995.6
2903.9
3210.9 
3982.5 
6264.2
3235.8
Traveler X L320 F, 
L243 X L320 F-j x 
L320 X L243 Ft 
L251 x 
MH-1
22443.3
23414.1
23190.1 
13457.7 
28641.2
248.9
539.3 
41.4
124.4 
1219.6
4994.7
5227.1 
7193.4
6430.1
1037.1
846.2
1203.0
1136.6
1841.9
1120.0
2049.3
4936.7
5907.4
4994.7 
2754.6
L210
L317
L320
Traveler
L243
18975.2 
13897.4
20095.3 
14478.2 
30217.6
141.0
207.4
165.9
58.0
1825.3
4372.5 
15241.5
3667.2
3816.6 
4206.5
663.7
265.5
1095.2
207.4
597.3
8521.0
I8OO.4
5243.7
804.8
6571.2
HSD - 5% P NS 1576.4 6720.5 1908.3 4895.2
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Table 27
Mean fruit weight of parents, and reciprocal
crosses in the spring of 1974
TREATMENTS
eM ly*
MARKETABLE
(OZ.)
T O m * *
MARKETABLE
(OZ.)
L251 X MH-1 F-i 
MH-1 X L251 Ft
6.25 6.73
3.03 7.65
L210 X L317 Fx 7.77 7.63
L317 X L210 Fn 3.19 7.55
L320 X Traveler Fn 6.19 6.12
Traveler X L320 Fi 5. *3 5.32
L243 X L320 Fn 
L320 X L243 FT
6.11 6.00
6.53 6.33
L251 6.33 6.52
MH-1 4.32 4.31
L210 7.57 7.35
L317 6.26 5.93
L320 6.95 6.33
Traveler 5.50 5.50
L243 4.31 4.20
❖ Early marketable consisted of the first 
periods®
three harvest
** Total marketable consisted of five harvest periods.
Table 2$
Mean ratings of parents, and reciprocal crosses for several diseases
and plant characters in the spring of 1974
**ROOT- *HEAT ” *F0LIAGE PLANTS*
TREATMENTS KNOT BLIGHT RESISTANT *TMV DENSITY TYPE (IN)
L251 X MN-1 Ft 2.5 3.2 7.0 6.0 6.2 7.4
MH-1 X L251 Ft 2.0 2.7 6.0 6.2 6.2 9.1
L210 X L317 Ft 3.0 2.7 6.0 6.0 6.5 a.3
L317 X L210 Ft 3.0 2.7 5.7 6.7 6.5 7.a
L320 X Traveler Fx 3.0 2.0 6.0 6.2 6.0 7.1
Traveler X L320 Fi 2.0 2.2 6.0 5.7 5.2 7.5
L243 X L320 F-j 
L320 X L243 FT
3.0 2.5 6.5 5.5 5.5 7.0
3.5 3.2 6.7 5.0 7.0 6.9
L251 2.5 2.7 4.5 3.7 4.2 6.6
MH-1 5.5 2.7 2.0 6.7 3.2 7.1
L210 2.0 2.5 5.2 6.2 6.0 7.6
L317 5.5 3.2 4.2 5.7 4.5 6.4
L320 2.5 2.0 6.0 5.2 5.0 7.2
Traveler 7.0 3.0 6.5 6.5 6.2 6.7
L243 6.5 2.2 2.0 6.7 3.5 6.0
HSD - 5% P 3.9 NS 3.1 NS 3.7 NS
* Rating from 1-10 with 10 being the best or most resistant.
Rating from 1-10 with 10 being very susceptible.
*** The first five nodes on the first three plants in each plot was measured. The lower 
the number, the better.
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foliage density ratings® The cultivar L243 and MH-1 were 
rated low on heat resistance and foliage density® Since 
these cultivars have a characteristic determinate type of 
growth, these low ratings would be expected late in the 
season.
Results of the quality characters are shown in Table 
29. These data show that no significant differences were 
found between treatments for fruit firmness, fruit diameter, 
fruit pH, titratable acidity and solid/acid ratio® However, 
there were significant differences between treatments with 
respect to optical density (color) and soluble solids. In 
both cases, these differences were the result of differences 
between different hybrid groups or between hybrids and 
parents. There were no differences between a cross and its 
reciprocal.
Results of organoleptic ratings are presented in Table 
30® These data show that there were significant differences 
among treatments, but these differences did not occur be­
tween hybrids and their reciprocals. There were no signifi­
cant differences between flavor and only one cross, L320 X 
Traveler Fj resulted in a significant difference between 
treatments for acidity. There were no general pattern 
established for any of these characters between parents and 
their hybrid combinations. Despite the acidity rating being 
fairly high, or less acid, the flavor rated better than 
average.
Table 29
Mean ratings of parents, and reciprocal crosses for seven
quality characters in the spring of 1974
TREATMENTS
FRUITS
FIRMNESS
FRUIT 
DIAMETER 
(cm.)
FRUIT
pH
OPTICAL** 
DENSITY •
TITRAT-
ABLE
ACIDITY
*
SOLUBLE
SOLIDS
SOLID/
ACID
RATIO
L251 X MH-1 Fn 54.5 7.7 4 © 4 .26 .35 4®3 14.0
MH-1 X L251 Ft 57.0 3.5 4.4 .19 .33 14.5
L210 X L317 F-, 43.5 7.9 4 • 4 .16 .41 4.3 12.0
L317 X L210 F-, 53.5 3.5 4.5 .21 .32 4.9 15.0
L320 X Traveler F^ 51.0 3.0 4*4 .06 .30 5.0 16.5
Traveler X L320 Fi 54.5 7.3 4.4 .11 .34 5.0 15.0
L243 X L320 Fi 46.5 7.2 4.4 .13 .31 4.3 15.0
L320 X L243 Fn 50.0 7.7 4.5 .11 .34 5.0 14.5
L251 45.0 7.9 4.4 .11 .36 5.4 15.0
MH-1 41.5 7.6 4.3 .23 .37 5.3 14.5
L210 43.0 3.4 4.4 .11 .31 5.2 16.5
L317 43.0 7.6 4.4 .06 .34 4*9 15.5
L320 40.5 3.2 4.3 .03 .31 4.9 16.0
Traveler 52.0 3.2 4.2 .16 .40 5.2 13.0
L243 41.0 7.9 4.4 .21 .33 4.3 15.0
HSD - 5% P NS NS NS .17 NS 0.6 NS
* The higher the index reading, the softer the fruit.
** The lower the OD, the more color the fruit has in it.
97
Table 30
Organoleptic rating of fruit of parents, and
reciprocal crosses in the spring of 1974
TREATMENTS
❖
COLOR TEXTURE FLAVOR ACIDITY
L251 X MH-1 F-, §•? 7.0 6.5 2.2MH-1 X L251 FT 8.6 7.3 7.3 1.6
L210 X L317 Fj 7.3 6.7 6.4 2.3
L317 X L210 F-, 7.7 7.9 6.7 2.0
L320 X Traveler Fn £.4 7.2 6.2 2.4
Traveler X L320 f£ S.4 7.3 6.6 1.8
L243 X L320 Fi 8.4 7.7 6.8 2.1
L320 X L243 F1 8.4 8.0 6.6 2.2
L251 9.1 7.6 6.4 2.2
IVEH-1 8.5 6.4 5.6 1.8
L210 7.1 6.6 6.2 2.3
L317 7.4 6.0 6.0 2.2
L320 8.0 6.3 6.6 2.2
Traveler 7.1 6.5 6.9 1.8
L243 8.6 7.0 6.3 ' 2.0
HSD - 5% P 1.2 1.7 NS 0.6
# Rating from 1-10, with 10 being the best.
** Rating from 1-3, with 3 being the least acid
VCORRELATION COEFFICIENTS OF FACTORS AFFECTING 
YIELD AND QUALITY OF TOMATO FRUIT
This study involved the correlations of 21 characters 
believed to affect either yield or quality of tomato fruit. 
These characters were placed in eight different groups com­
prising 35 correlations. The characters were grouped as 
shown in Table 31 according to those generally believed to 
be more closely associated. Results of these correlation 
data for each of four seasons are shown in Table 31. From 
these correlation data it was hoped that the degree of 
association between the characters could be established so 
as to determine the degree of effectiveness for selection of 
these characters during the first generation.
The first group of correlations are of characters be­
lieved to be directly associated with marketable yield. The 
first of these is marketable fruit and culls. Results of 
data on these characters showed some correlation over a four 
year period. However, the association was very low except 
for the last seasons data which were correlated at the 5% 
level of significance. But since the other three seasons 
fail to show a significant correlation for these two com­
ponents, it is concluded that selection of plants based on 
the relationship of these characters would be of question­
able importance.
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Another character to associate with marketable fruit 
was cracked fruit. Results of data showed that in three of 
the four seasons a negative correlation resulted between 
these two characters with one season approaching signifi­
cance. This indicates that generally as the yield of 
marketable fruit increased, the tendency for cracked fruit 
decreased.
Results of blossom end rot data showed a negative 
correlation between yield of fruit with bloxxom-end rot and 
marketable fruit. The degree of association for these two 
characters was relatively low indicating that selection 
based on this association would be of little importance.
Results of correlation coefficients on yield of market­
able and catface fruit showed that the yield of marketable 
fruit had a low positive correlation with yield of catfaced 
fruit.
The results of characters other than yield believed to 
affect marketable fruit are presented in Group II. The 
first of these characters is foliage density. The correla­
tion coefficients obtained between marketable fruit and 
foliage density were positive for the first two seasons and 
negative for the last two seasons. In no case were the 
correlation coefficients significant or approached signifi­
cance indicating little or no association. It is apparent 
from the variations in these correlations from season to 
season that foliage density is greatly affected by environ­
mental conditions and therefore selection should not be
100
based on any one season.
The correlation coefficient between marketable fruit 
and plant type was also variable and not significant with 
the cultivars studied. The association between marketable 
fruit and heat resistance was positive for the first two 
seasons and negative for the latter two seasons. All corre­
lations were relatively low except for the fall season in 
1972 which was positively significant. This could possibly 
be due to the high temperatures occurring at the beginning 
of the fall season. If this is the case, effective selec­
tion for this character can be made during the early part of 
the fall season.
The degree of association between marketable fruit and 
either early blight, TMV or rootknot nematode resistance 
appeared to be very low and in some cases inversely related.
The third group of correlation coefficients involve
foliage density and its association with four characters as
shown in Table 31. The correlation coefficient between
foliage density and plant type was significantly positive in 
1974 and non significant in the other two seasons. Here 
again, there was considerable variation among years indicat­
ing that the environment plays an important part in the 
association of these two characters.
The correlation coefficient between foliage density and 
heat resistance showed a highly significant positive correla­
tion in two of the four seasons. This indicates a strong 
association between these two characters and generally as
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foliage density increases, the level of heat resistance will 
also increase. However, two of the seasons had very low 
correlations, one of which was negative indicating that the 
degree of association between foliage density and heat re­
sistance would tend to vary depending on environmental con­
ditions.
Results of data on the association between foliage 
density and early blight showed a positive correlation for 
each of three years. The first year, the correlation co­
efficient was highly significant and the second year, it was 
significant. Results of the data indicate that there is a 
strong association between these components and as one 
increases, the other will also increase. It appears that 
the environment has a lesser influence on these characters 
than had been previously observed with other characters.
The correlation coefficients between foliage density 
and TMV resistance was inconsistent. Of the three years 
studied, the first year showed a positively significant 
correlation. In the second year, it was negative and highly 
significant. For the third year the correlation coefficient 
was extremely low and non significant. The only explanation 
for this is possibly the use of different cultivars and the 
variation in environmental conditions.
In addition to studying certain components of yield, 
several quality components were also investigated and the 
degrees of association were determined. The first of these 
correlation data are presented in Group IV of Table 31*
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Results of correlation coefficients between fruit firm­
ness and several quality components are presented in Group 
IV of Table 31® Results of these data show that for the 
spring and fall of 1972, there were highly significant posi­
tive correlations between fruit firmness and pH, titratable 
acidity, soluble solids and fruit diameter. Correlation co­
efficients for fruit firmness and texture were positive and 
highly significant in the fall of 1972, negative in the 
spring of 1972 and 1973 and approached a positive signifi­
cant level in 1974® Although data was inconsistent from 
year to year for almost all characters, the data clearly 
indicate some degree of association between fruit firmness 
and the characters shown in Table 31 indicating that in most 
cases, as fruit firmness increase, there would also be an 
increase in fruit pH, titratable acidity, soluble solids, 
texture and diameter.
The correlation coefficients between soluble solids and 
fruit pH are shown in Group V of Table 31® Results show 
that there was a positive and highly significant correlation 
between these two characters for the first two seasons and 
negative and nonsignificant for the last two seasons. This 
indicate that as the plant breeder increases the fleshliness 
or solids in the tomato, the pH is probably increased, 
therefore making the fruit less acid.
The correlation coefficient between soluble solids and 
titratable acidity were positive and fairly low for all 
seasons except in the fall of 1972, which showed a positive
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highly significant correlation* Since significance only 
occurred during the fall, it is concluded that this high 
degree of association is possibly due to the fall climatic 
conditions in that year. Like titratable acidity, the 
correlation coefficient between soluble solids and solids/ 
acid ratio was positive and highly significant. These data 
show a strong degree of association between these two 
characters and therefore as soluble solids increase, so will 
the solids/acid ratio which would be expected.
The correlation coefficients between soluble solids and 
flavor, texture, and acidity were very low, generally nega­
tive and nonsignificant. There is no association between 
soluble solids and these characters.
Results in Group VI, Table 31, show the correlation co­
efficients between fruit pH and flavor, acidity in taste, 
solid/acid ratio and titratable acidity. Generally as the 
pH increases, the flavor may tend to be less desirable since 
the correlation was negative but it was not significant. 
Flavor is apparently not a component of pH. The relation­
ship between pH and acidity was positive but not signifi­
cant. This indicates that as pH increases, the likelihood 
that acidity would not increase would be better than 
average.
The correlation coefficient between pH and solids/acid 
ratio was positive for three of the four seasons, two 
seasons of which these correlations were either significant 
or highly significant. This, indicates a fairly strong
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degree of association between these two characters. The 
relationship between pH and titratable acidity was positive 
and significant for the first two seasons, and negative and 
nonsignificant for the last two seasons. This indicates 
that there is a fairly high association between pH and 
titratable acidity, however, the environment can greatly 
affect these characters.
Correlation coefficients for Group VII involve color 
and three other characters, the first of which was optical 
density. Of two years data one year showed a negative 
correlation between color and optical density while the 
other showed a positive correlation. Neither was signifi­
cant and is therefore believed not associated or at least 
not important.
The correlation coefficients for color with flavor and 
texture were positive. Correlations between color and 
flavor were highly significant for the first season and non 
significant for the last two seasons. Correlation coeffi­
cients between color and texture were highly significant for 
the first and third seasons and significant for the last 
season. No data was taken during the second season.
Results presented in Group VIII show correlation coef­
ficients between flavor and three other characters. These 
data show that there was a negative correlation coefficient 
between flavor and acidity. The correlations were highly 
significant for the first year and non significant for the 
last two years. These data indicate that there is an
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inverse relationship between flavor and acidity. Flavor 
improves with increase in fruit acidity.
Correlation coefficients between flavor and texture 
showed a positive and highly significant relationship. This 
indicates that there is a strong degree of association be­
tween these two characters. The degree of association 
between flavor and titratable acidity was very low and 
inconsistent. The first and last years1 data were signifi­
cant while the third years*data was negative and not signi­
ficant. Variations due to environment are possibly the 
causes of these differences in correlation coefficients.
It should be pointed out that most of these correla­
tion data vary from season to season and the primary cause 
of this variation is attributed to environment. It is 
therefore concluded that tomato samples should be carefully 
selected trying to collect the fruit when environmental con­
ditions are most favorable for tomato production.
Table 31
Correlation coefficients of factors affecting total marketable
yield (weight) and quality of tomato fruits
CHARACTERS CORRELATED 'Spring
1972
S E A S 0 
FALL 
1972
N S * * * 
SPRING 
1973
SPRING
1974
GROUP I
Marketable Fruit and Culls .05 .23 .04 .61*
Marketable Fruit and Cracks -.03 .37 — o 21 -.43
Marketable Fruit and Blossom End Rot • -.06 -.07
Marketable Fruit and Catface .07 .16
GROUP II
Marketable Fruit and Foliage Density ,23 .35 -.06 -.22
Marketable Fruit and Plant Type .29 -.02 -.21
Marketable Fruit and Heat Resistance .13 .44* -.04 -.28
Marketable Fruit and Early Blight Resistance .17 -.06 -.36
Marketable Fruit and TMV Resistance .19 -.14 .40
Marketable Fruit and Rootknot Resistance — -.30 -.28 .11
GROUP III
Foliage Density and Plant Type -.19 .11 .54*
Foliage Density and Heat Resistance .17 -.11 .88**
Foliage Density and Early Blight Resistance .56** .34* .26
Foliage Density and TMV Resistance .54* - .44 .03
Continued
Table 31 - Continued
Correlation coefficients of factors affecting total marketable yield (weight) and
quality of tomato fruits.
S E A S O N S * * *
CHARACTERS CORRELATED SPRING- 
1972
FALL SPRING SPRING
.£9** .90** .04 .28
.64** .73** -.15 .27
•  52 .89** .14 .05
“•17 .76** “.18 .49
.87** .87** -.27 .15
.60** .94** “.10 -.18
.27 .82** .01 .36
.52** .81** .27 .05
“.02 . -.20 -.06
“.18 “.23 -.05
.25 .12 “.35
“.15 .06 -.01
.16 .17 .36
-.14 .81** .35* .28
.39* .77** -.27 -.38
GROUP IV
Fruit Firmness and pH
Fruit Firmness and Titratable Acidity
Fruit Firmness and Soluble Solids
Fruit Firmness and Texture
Fruit Firmness and Fruit Diameter
GROUP V
Soluble Solids and pH
Soluble Solids and Titratable Acidity
Soluble Solids and Solid/Acid Ratio
Soluble Solids and Flavor
Soluble Solids and Texture
Soluble Solids and Acidity
GROUP VI
pH and Flavor 
pH and Acidity (Taste) 
pH and Solid/Acid Ratio 
pH and Titratable Acidity
Continued
Table 31 - Continued
Correlation coefficients of factors affecting total marketable yield (-weight) and
quality of tomato fruits.
CHARACTERS CORRELATED
GROUP ¥11
S E A S O N S * * *
1972 1972 1973 im
Color *** and Optical Density 
Color *** and Flavor 
Color *** and Texture
.44**
.54**
-.22
.17
. 4 4 **
.15
.01
.51*
GROUP VIII
Flavor and Acidity 
Flavor and Texture 
Flavor and Titratable Acidity
-.54**
.56**
.13
-.24
.55**
-.11
-.30
.45
.17
Correlation Coefficients 
Required for Significance
* %  Level .35
** 1% Level .45
.43
.55
.33
.42
.51
.64
* 5$ Level of Probability
** 1% Level of Probability
*** There -were four seasons data involved in this study. They consisted of 
Spring 1972, Fall 1972, Spring 1973 and Spring 1974 > respectively.
**** Color, flavor, texture and acidity -were all part of a taste test. 103
DISCUSSION OF RESULTS
Since there is a large amount of interest in the use of 
hybrids for tomato productions this study was initiated in 
1972 to study the combining ability of a large number of 
selected parental lines in the LSU breeding program to 
measure the combining ability and performance of these 
parents in hybrid combinations* Environmental conditions 
in the South in general, are somewhat adverse for best 
tomato production, due to high temperatures and heavy rain­
fall during the growing season that favor a high incidence 
of foliage diseases and rootknot nematodes in the soil.
These adverse climatic conditions cause severe stress on the 
tomato plants and fruits. Frequent rainfalls during the 
latter part of the season cause severe fruit cracking during 
the harvest period consequently fruit crack resistance is an 
important character to have in at least one parent and pre­
ferably in both parents. Also, during these same periods it 
is difficult to keep a fungicidal spray material on the 
foliage of plants therefore some levels of resistance to 
foliage diseases especially early blight in the parental 
lines can be very important in the productions of F^ hybrids 
for commercial production.
In general, this study shows that one of the benefits 
obtained in using F^ hybrids in Louisiana is in the produc­
tion of early yield. In spring, 1972, several F^ hybrids
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(Table 1) showed very good early yielding ability. Early 
yield data are also shown in Table 16 for spring 1973. Data 
for the first three harvests show that two hybrids produced 
the highest early yield. In 1974$ the early yield data 
(Table 24) show that seven hybrids produced very high early 
yields. However, it is also significant to note that two 
determinate parents produced very high early yields.
Growers can obtain the best price for their tomatoes early 
in the season; consequently, early production is very 
important to them.
Wellington (65), in 1912, reported that F^ hybrids 
offered promise in tomato production. Subsequently, Meyer 
and Peacock (46) concluded that certain hybrids between some 
standard cultivars were superior to their parents in the 
production of early yield. Young and Hernandez (69) 
reported a positive correlation between early bud number and 
flower count with early yield. Early fruit bud initiation 
and flower count can be a good criterion in selecting early 
types. Currence (12), in 1944» reported that tomato yields 
could be increased by approximately 20$ with the use of 
first generation hybrids.
Tomato fruit cracking is a serious problem in some 
years in the productions of tomatoes in Louisiana. In this 
study, most of the breeding parents had been selected for 
some tolerance or resistance to fruit cracking. Fruit 
cracking was severe, especially in spring, 1972 and some 
hybrids produced over 28,000 pounds of total marketable
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fruit as compared to 16,#43®2 pounds for the crack suscepti­
ble cultivar, Moreton Hybrid. Although these differences 
were not significant, the differences were large. Although 
there is no immunity to fruit cracking in the tomato, the 
use of two resistant parents in the production of F^ hybrids 
offer promise in lessening tomato cracking. Several workers 
reported on the factor affecting fruit cracking. Armstrong 
(1) and Prashar (51) found that quantitative factors control 
fruit cracking with susceptibility being dominant. Nassar 
(49) showed that resistance to fruit cracking depended on 
the parents used and in some of his crosses resistance to 
fruit cracking was partially dominant. Young (6#) reported 
that four different types of fruit cracking occurred and 
resistance to the different types appeared to have different 
inheritance patterns. In this study, there were large 
differences in the percentage of fruit cracking among the 
hybrids and parents.
Harrison (2#) reported that the goal of all plant 
breeders should be to incorporate multiple disease resist- 
ance in commercially acceptable varieties. Also, Holmes 
(29) reported that TMV resistant parents offered promise in 
the production of F^ hybrids. The parental lines used in 
this study had been selected for some levels of resistance 
to foliage disease and to virus complex. No immunity to any 
of these diseases has been reported. However, various 
levels of resistance have been found. All hybrids tested in 
this study showed good levels of resistance to foliage
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diseases especially early blight and to TMV. Most of the 
breeding parents were also resistant to rootknot nematodes. 
Several workers (3, 4? 21, 22, 20, 66) have reported that 
resistance to rootknot is dominant and controlled by a 
single gene or gene block. In this study most of the 
hybrids had one or both parents as resistant. Consequently, 
most of the F^ hybrids showed resistance to this disease.
From this study, it is apparent that an F^ hybrid can 
be produced, which shows a good genotypic balance for best 
early fruit production. F-j_ hybrids can supply a broad based 
genetic adaptation and resistance to diseases to minimize 
the genetic vulnerability to crop failure due to adverse 
growing conditions.
The quality factors of fruit pH, soluble solids, fruit 
firmness, titratable acidity and solid/acid ratio were for 
the most part, comparable among treatments in all four 
seasons of this study.
Several workers (32, 43? 5$) have shown that high 
soluble solids are dominant and controlled by several genes 
while others (36, 42, 48) have shown that differences in 
soluble solids are largely due to environment. Soluble 
solids of parents and Fj^ hybrids in this study were compar­
able.
Excessive rainfall or high irrigation levels have also 
been shown by several workers (4&? 67) to affect pH, color, 
and fruit firmness. Stevens and Paulson (57) pointed out 
that a pH of 4,4 and higher was undesirable because of the
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increased possibility of problems with thermophylic orga­
nisms and the longer processing time required to insure a 
safe product. Most parents as well as hybrids had a pH of 
4*4 or higher. This was probably due to the high amount of 
rainfall and temperatures that prevailed during harvesting 
time. The determinate type tomatoes appeared to be con­
sistently firmer than the indeterminates and this degree of 
firmness was genetic in nature since hybrids of these 
parents were usually firmer than those of indeterminate 
parentage. For both spring and fall of 1972, there was a 
highly significant positive correlation between fruit firm­
ness and both pH and titratable acidity indicating that as 
one increases, the others will also tend to increase. The 
same holds true between fruit firmness and soluble solids, 
fruit pH and titratable acidity since these too, were highly 
significant during the same seasons. It is apparent, how­
ever, that these characters were affected by the environment 
since there were tremendous variations among the years.
In this study several breeding parents showed promise 
as tester parents» Currence (12) reported that one means of 
eliminating a large number of individual crosses was to 
develop tester parents and use these tester parents to 
evaluate varieties as potential parents in F^ combinations.
When all of the characters in this study are considered, 
several breeding parents showed good combining ability with 
other parents in general and it is suggested that these 
parents be further studied as tester parents. The
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determinate breeding parents, L243 and S570 and the dwarf 
parent, L303-3 showed good combining ability for most of the 
characters investigated during this study. Also, L210, L320 
and Traveler combined well as indeterminate parents when 
placed in F-j_ hybrid combinations. These six parents offer 
promise as tester and/or hybrid parents.
SUMMARY AND CONCLUSIONS
A study of the combining ability of tomato (Lycopersi- 
con esculentum, Mill.) breeding parents as hybrids was 
conducted from the spring of 1972 to the spring of 1974. In 
this investigation, 78 different hybrid combinations from 
several LSU breeding lines and cultivars were evaluated for 
yield, earliness, resistance to fruit cracking, blossom-end 
rot, catfacing, tobacco mosaic virus, early blight, rootknot 
nematode, and high temperatures. Other characters evaluated 
included plant type, fruit size, fruit color (visual and 
optical density), titratable acidity, soluble solids, fruit 
pH, texture, flavor, acidity level, and fruit firmness.
As a result of this study, the following summary and 
conclusions were made:
1. The use of F^ hybrids offer great possibilities for 
early tomato production. In most cases, the F-j_ hybrids pro­
duced yields equal to or higher than their parents. F]_ 
hybrids were usually earlier in fruit maturity and more 
uniform in fruit color and size than their parents.
2. Best hybrid combinations were generally obtained 
when either L243 (a determinate type), or L3Q3-3 (a dwarf 
type) was used as a parent. Hybrids resulting from one of 
these breeding parents were usually higher in early yield, 
more uniform in maturity and satisfactory in most of the 
characters studied.
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3. The parents offering the greatest promise either as 
hybrid parents or as tester parents were indeterminate:
L210, L217j L320, and Traveler; determinate: MH-1, L243,
and S570; and dwarf: L303-3. These parents tended to com­
bine well in hybrid combinations to produce high yields of 
both early and total marketable fruit and usually were as 
good or better than other parents for the characters 
studied.
4. The fall season was a good time of the year to 
measure heat and disease resistance. In the fall test of 
1972, significant differences resulted among treatments for 
heat resistance and the hybrids were generally as resistant 
or more tolerant to heat than their parents. Tomato yields 
were much lower in the fall season of 1972 than the spring 
crop.
5. Resistance to rootknot nematodes appeared to be 
dominant or partially dominant and in most cases was easily 
transmitted to the Fj_ hybrids. Cultivars or breeding par­
ents found to be either highly or moderately resistant to 
rootknot nematodes were L210, L320, L317, L311, L253 f and 
L303-3dw. The F^ hybrids that have at least one resistant 
parent to rootknot nematodes were resistant.
6. As a result of correlation coefficient data of 
factors affecting yield and quality of tomato fruits, it was 
found that as cracked and blossom-end rot fruit increased, 
marketable fruit decreased. Marketable fruit and foliage 
density tended to vary considerably depending on the
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environment. There was a positive and significant correla­
tion between foliage density and heat resistance for two of 
the four seasons. A fairly large amount of foliage on a 
cultivar or hybrid increased fruit set and prevented sun 
scald of the fruit.
7. Results of correlation coefficient data also showed 
a highly significant positive correlation between fruit 
firmness, and fruit pH, titratable acidity, soluble solids, 
and fruit diameter for two of the four seasons studied.
S. Most of the correlation coefficient data varied 
from season to season and the primary cause of this varia­
tion was attributed to the environment. It is therefore 
concluded that selection for these characters should be 
based on several years of evaluation rather than on one or 
two years.
9. Reciprocal crosses in the production of hybrids 
produced comparable results in this study.
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